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1. RGNS

1.1 Hfk

ESP32 R P 451 Xtensa LX6 CPU ML RS . WIA R FAF RS . F M7 AN ER 7 HE
W CPU %Il B AN ) Bi4g 4 gk .

B XA AN AIE OLAN , IS CPU B tihk b S X FReba , BIAS A AR [ bk o5 1) Rl — H An . &G 2 4~4h
K EEISE T DMA 518 F A7t s .

Wit CPU M4 Fr4yHl2 “PRO_CPU” #1 “APP_CPU”, PRO % “protocol (1), APP {t3 “application
(RH)” « FERZENEONT, Wi CPU [T EE2AH F 1 .

1.2 2R
o M2
- KRB

- Bl E LS 1 B4 4 GB (32-bit) #ihk 7 [
- 1296 KB Ji_EAFfifias ik 5]
- 19704 KB J3 A il as ik =5 [1)
- 512 KB #pifciiht =5 A
= o i EAEE AT AN R RE B At RE B & Z T 1)
— 328 KB DMA Hi il 23]
o Jr EAf it
- 448 KB Internal ROM
- 520 KB Internal SRAM
- 8 KB RTC FAST Memory

- 8 KB RTC SLOW Memory

o oMt
Ji o SPUAEG#AS PTAE R o SNt i gl LS 51 R FH bkl 25 [ o 3850 o H AR T AR R MR Cache.

- IR EF 16 MB Fr 4t SPI Flash
- K ZH 8 MB F4h SPI SRAM
* Sk
- 41 IR
e DMA

- 13 4~ HA5 DMA ThREM R
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1 filid T ARGET . P 2 HiA T IR A

DMA

v

Embedded
Memory

o e

PRO_CPU ¢ APP_CPU
’ MMU ‘

v

External
Memory

] Peripheral ]

Pl 1: RGeshi

0x0000_0000
Ox3F3F_FFFF

0x3F40_0000
Ox3F7F_FFFF

0x3F80_0000
Ox3FBF_FFFF

0x3FC0_0000
OX3FEF_FFFF

0x3FF0_0000
0x3FF7_FFFF

Peripheral

0x3FF8_0000
0x3FF8_1FFF

0x3FF8_2000

External 0x3FF8_FFFF ¢
Flash 24 0x3FF9_0000 Internal > Internal RTC RTC

O0x3FF9_FFFF ROM SRAM FAST Memory SLOW Memory

MMU Cache

0x3FFA_0000

0x3FFA_DFFF

External 23
SRAM 0x3FFA_E000

— DMA

OX3FFF_FFFF

0x4000_0000
0x4005_FFFF

0x4006_0000
0x4006_FFFF

0x4007_0000
0x400B_FFFF

0x400C_0000
0x400C_1FFF

0x400C_2000
Ox40BF_FFFF

0x40C0_0000
Ox4FFF_FFFF

0x5000_0000
0x5000_1FFF

0x5000_2000
OXFFFF_FFFF

Pel 2: Hbnkmestai
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1.3 Dk

1.3.1  Hbhkwe St

[ AN AZ: 22 55 B AN IE B 45 ) Xtensa LX6 CPU #J%, 44~ CPU #FE4 4 GB (32-bit) flkbhkZs|a], W4~ CPU

LA R SR RSB o

Huhk 0x4000_0000 PA™R B4 & T2 s L HuhE Yl Hiht Ox4000_0000 ~ Ox4FFF_FFFF #54h 454 i 2k
HyHshEE R, Hihk Ox5000_0000 J DA T2 B b 2 54

CPU Y% B 559 1

2L b LG o

LR /INE R . Bl OO, Ox1. 0x2. Ox3 5 fl 7545 2 Ox0 5 (1) 32-bit
FHRRM. KK RS e 717, CPU T LB B B 3 7T . k7. T 50 S e i BdE 5 1A

CPU wI DA 152 SR TR, (HA @R ik AEx5r 8l & S8 CPU TAERH

P CPU AR REMS (4 S 5989 BBV T LAk . (1] Cache FIl MMU B4 5 M WS 51| bl =
(i S FEfit e . B2 B B ED AN . A CPU il [a]-— H ARis, JLAE A R bk, ARG

HOHEWRST SEXIRRGEH . 21 ik TS CPU iRl B2 5 4

HERT DA 2~ kb ps ) 3[Rl H AR

B P
EReas)

LR B IE P BE VT IR H B
RGP i A SR A M s T ABERCH R S 7 I ] DARAR & BT, XA AL, S CPU

1 Huhkwe st
sk . AL 4 b7
iAotttk = S ik
0x0000_0000 Ox3F3F_FFFF {RE8
G 0x3F40_0000 Ox3F7F_FFFF 4MB MRS
B 0x3F80_0000 Ox3FBF_FFFF 4 MB MRS
0x3FC0_0000 OX3FEF_FFFF 3MB 133
Hed 0x3FFO_0000 Ox3FF7_FFFF 512 KB G
s Ox3FF8_0000 Ox3FFF_FFFF 512 KB e
154 0x4000_0000 0x400C_1FFF 776 KB A AR
RS 0x400C_2000 Ox40BF_FFFF 11512 KB HAMTfi
0x40C0_0000 Ox4FFF_FFFF 244 MB 133
G 0x5000_0000 0x5000_1FFF 8 KB h bAEfES
0x5000_2000 OXFFFF_FFFF PR
1.3.2 J LAEGRES

R EAEER$4N Internal ROM, Internal SRAM, RTC FAST Memory, RTC SLOW Memory PU4NER4r, H &4
Bk 448 KB, 520 KB, 8 KB, 8 KB, Hif 448 KB Internal ROM 43>k 384 KB Internal ROM 0, 64 KB Internal
ROM 1 F#4; 520 KB Internal SRAM 43 192 KB Internal SRAM 0., 128 KB Internal SRAM 1, 200 KB Internal
SRAM 2 =F45 .

RTC FAST Memory 5 RTC SLOW Memory %k SRAM,

K 2P T A i AR A A R RO B A S 1R 4 B I B
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% 20 v LA AR dn bk e

o R e » o
BERE | et R G i
BE Ox3FF8_0000 Ox3FF8_1FFF 8 KB RTC FAST Memory PRO_CPU Only
Ox3FF8_2000 Ox3FF8_FFFF 56 KB {5 er
Hdh O0x3FF9_0000 Ox3FFO_FFFF 64 KB Internal ROM 1
Ox3FFA_0000 Ox3FFA_DFFF 56 KB {524
A& Ox3FFA_E000 Ox3FFD_FFFF 200 KB Internal SRAM 2 DMA
B Ox3FFE_000O Ox3FFF_FFFF 128 KB Internal SRAM 1 DMA
S Al e - .
BERE | et Bt aa | EE i
bR 0x4000_0000 0x4000_7FFF 32 KB Internal ROM O Remap
g4 0x4000_8000 0x4005_FFFF 352 KB Internal ROM 0
0x4006_0000 0x4006_FFFF 64 KB {568
184 0x4007_0000 0x4007_FFFF 64 KB Internal SRAM 0O Cache
84 0x4008_0000 0x4009_FFFF 128 KB Internal SRAM 0O
184 0x400A_0000 Ox400A_FFFF 64 KB Internal SRAM 1
54 0x400B_0000 0x400B_7FFF 32 KB Internal SRAM 1 Remap
84 0x400B_8000 Ox400B_FFFF 32 KB Internal SRAM 1
184 0x400C_0000 Ox400C_1FFF 8 KB RTC FAST Memory PRO_CPU Only
s A bk e - .
RIS et kA i Az i
BHEige4 | 0x5000_0000 0x5000_1FFF 8 KB RTC SLOW Memory
1.3.2.1 Internal ROM 0

Internal ROM O [ %5tk 384 KB, I DABEFIAS CPU i@ 454 i 2k 0x4000_0000 ~ 0x4005_FFFF 5251,

il ROM 0 fy3k 32 KB fyHitit (0x4000_0000 ~ Ox4000_7FFF) W] DLk & it &%) Internal SRAM 1 Hif)
— R4, XA JE AP H e Ox400B_0000 ~ Ox400B_7FFF . BMLETHT, X 32 KB SRAM KAEF#i ik
0x400B_0000 ~ Ox400B_7FFF 511, {H 2 AT DAR A i £k (OxBFFE_8000 ~ OX3FFE_FFFF) i, SL3l )y 24y
WA CPU it — A~ 291758, iz PRO_CPU & {7 DPORT_PRO_BOOT_REMAP_CTRL_REG 277441 bit O
i 4 APP_CPU ‘E{i DPORT_APP_BOOT_REMAP_CTRL_REG 2777441 bit 0.

1.3.2.2 Internal ROM 1

Internal ROM 1 f %515k 64 KB, HAT AR CPU il 1 5 2 28 Ox3FF9_0000 ~ Ox3FF9_FFFF 1251,

1.3.2.3 Internal SRAM 0

Internal SRAM 0 iy 192 KB, i fl e, f{FRYsk 64 KB n[LAEN Cache SR&AT I AM7fitaR . AMEN
Cache fii{jitf, 3k 64 KB AT LAREFIA~ CPU i id 154 ki 2k 0x4007_0000 ~ 0x4007_FFFF 15, H4x 128 KB 7
PABEWIAS CPU il 154 ki 2k 0x4008_0000 ~ 0x4009_FFFF %5,
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1.3.2.4 Internal SRAM 1

Internal SRAM 1 {12552k 128 KB, HBEAT AR CPU 3 #1445 Ox3FFE_0000 ~ OX3FFF_FFFF 15,
ATPABEFIAS CPU s@iid #5414 0x400A_0000 ~ 0x400B_FFFF 55,

F54 B bk A B 2 ik 17 ) ) word 23R . Bl -
Ox3FFE_0000 & 0x400B_FFFC 5] FI| [ f#) word
Ox3FFE_0004 5 0x400B_FFF8 i1 %] 4[] {1 word
Ox3FFE_0008 5 0x400B_FFF4 i1 1| 4[] {1 word
OX3FFF_FFF4 & 0x400A_0008 i1 247l {1t word
Ox3FFF_FFF8 & 0x400A_0004 13 4 [l iy word
OX3FFF_FFFC 5 0x400A_0000 5 i %] 4 [l ) word

CPU [%d 4R 5154 B R 2 /N Fp o R kbl 28 [R) D A1 A4S word 271 0 AS /2 33 P 1 o Bt -
Ox3FFE_0000 1 i) {1 <45 25 [7] T+ 0x400B_FFFC 511 1) word H1 [y A4
Ox3FFE_0001 3 i) i 15 46 [ T+ Ox400B_FFFC 5111 word o iR AR
Ox3FFE_0002 i i) {1 %45 25 [F] T+ 0x400B_FFFC 511 1) word H1 vk 5 245
Ox3FFE_00083 57 5277 25 [f] T+ Ox400B_FFFC 11 word H i f5 5 545
OX3FFE_0004 5 i) {1 545 25 7] - Ox400B_FFF8 i (1) word H i F I 52
Ox3FFE_0005 i i) {14 55 25 [7] - Ox400B_FFF8 ity word il 527
Ox3FFE_0006 i i) {14 545 25 [7] T+ 0x400B_FFF8 i) word H i ik i 27
Ox3FFE_0007 i i) {1 <45 2 [7] T+ 0x400B_FFF8 711 word H (4 5t 5 5
Ox3FFF_FFF8 5 7] 75 25 [ T+ Ox400A_0004 [ f1) word H i fe (I 245
Ox3FFF_FFFQ 35 [ i) 771546 [7] - Ox400A_0004 J51a1 ) word 51 i A7
OX3FFF_FFFA 5 i3] (1) 5745 2% [A] - 0x400A_0004 511 (1) word H [k 25 45
OX3FFF_FFFB 5 7] 5277 25 [6] T+ Ox400A_0004 5[ 1) word Hh i 5t 5 5245
OX3FFF_FFFC 517] () 574574 ] T+ 0x400A_0000 517 i1 word Hi e {73
OX3FFF_FFFD 5 1) 174545 [ T+ 0x400A_0000 511 1 word Hr s AR 4
OX3FFF_FFFE 35 [ 4 54545 [/ 7> Ox400A_0000 i i) (1) word H f v 5 4
OX3FFF_FFFF i i (1 5715 25 [ F- Ox400A_0000 17 ] i1 word H i) F i 5274

A A T ARCERT U £ ROM O pyihk=sal. PR (E EEZ W Internal Rom O,

1.3.2.5 Internal SRAM 2

Internal SRAM 2 fit) 2%k 200 KB, HA] DA H41~ CPU 1 1+ %4k 5. 4k Ox3FFA_EO00O ~ Ox3FFD_FFFF 325 .

1.3.2.6 DMA

DMA fifi F 55 CPU %tk 24 28 52 44 W] iy Hu k52 5 Internal SRAM 1 15 Internal SRAM 2., Bl DMA {i F #b:41k: Ox3FFE_0000
~ Ox3FFF_FFFF 15 Internal SRAM 1, fifi il OX3FFA_EO0Q ~ Ox3FFD_FFFF 1% Internal SRAM 2,

A A DMA JIRERIBLR E A 18 4>, 3% 3 41 T RAr DMA JhRERIRE.
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%% 3: A7 DMA ik

| UARTO | UART1 | UART2
] SPI1 \ SPI2 \ SPI3

|
|
|
| SDIO Slave |  SDMMG |
|
|

| 12s0 | st
| EMAC
| BT | WH

1.3.2.7 RTC FAST Memory

RTC FAST Memory 3} 8 KB SRAM, H: H Ak PRO_CPU i1 #4248 Ox3FF8_0000 ~ Ox3FF8_1FFF %5, &k
# PRO_CPU i 1354 24 28 0x400C_0000 ~ Ox400C_1FFF 5., 5 HAFE2E AR, APP_CPU AgEija RTC
FAST Memory.,

PRO_CPU [#ix ¥ Bettudik [ 737 1] RTC FAST Memory. EfiHfifi: 0x3FF8_0000 & 0x400C_0000 1y il £ 4[] ¥y
word, Ox3FF8_0004 5 0x400C_0004 1511 #| 4[] ) word , Ox3FF8_0008 5 0x400C_0008 i £ 4 il i) word,
PAREZEHfE . APP_CPU fyiX Py Bt ANREDT £ RTC FAST Memory, AR I 2 HABATEAT H A5 .

1.3.2.8 RTC SLOW Memory

RTC SLOW Memory 4 8 KB SRAM, HAJ PAgE A~ CPU 3 3 5 i 2k 545 4 a2 3t B Hbhik B: 0x5000_0000 ~
0x5000_1FFF 5,

1.3.3 W oMififds

ESP32 ¥f External Flash 55 External SRAM £k K- 4MFi##s . 3% 4 F1H T4~ CPU i 8di M 4 5154 Bk iy
% Betihl ik Cache 5 MMU FirBe VI IR ) Fr SMEG#E . B CPU Jliit Cache 5 MMU Xt i SMEGt 2 A T 1511
i, Cache JR#E MMU ik B4 CPU pytihil 284 4 External Flash 5 External SRAM [y szttt . 485 7284
2 JG ISz K 524 16 MB i External Flash 5 8 MB [y External SRAM,

% 40 J OMERE A LB

5 ik -
BHA : Ak o \ :
HA R AZLRIS 5 (o7 Mk A H 5 #39
Bl 0x3F40_0000 OX3F7F_FFFF 4 VB External Flash i
B 0x3F80_0000 Ox3FBF_FFFF 4 MB External SRAM /B

L 3
BHR ‘ Ak o \ :
HA R AZLRIS 5 (o7 M ik A H 5 #3
ilike 0x400C_2000 Ox40BF_FFFF 115612KB | External Flash >

1.3.4 Cache

N 3 s, ESP32 |y 2 4~ CPU £ —#H K/INA 32 KB [f) cache, I PAVE I AMRf-fifi#s. PRO CPU F1 APP
CPU 43 #if#i il DPORT_PRO_CACHE_CTRL_REG fj PRO_CACHE_ENABLE i fil DPORT_APP_CACHE_CTRL_REG
i) APP_CACHE_ENABLE 1 {#ific Cache IhfE.
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PRO CPU APP CPU
o 4 Cache0 Cachel |- » o
Ffiges Ffitzs
CACHE_MUX_MODE
e <
| L BeRLk

POOLO POOL1
32KB 32KB

Cache memory

& 3: Cache H&:HER

ESP32 Cache R F i % 2 AH T (it 12X . 24 45 PRO CPU fifi i Cache = H.#5 APP CPU fifi fi§ Cache I, A DA
1 35 ip B 27 72¢ DPORT_CACHE_MUX_MODE_REG ) CACHE_MUX_MODE[1:0] {37, 134 il Internal SRAMO
i) POOLO = POOL1 {5 cache memory, 4 PRO CPU #iI APP CPU #i{#i i§ Cache R, Internal SRAMO [1)
POOLO #1 POOL1 A] PAK HIYEH cache memory., L3 5.

¢ 5: Cache memory &=,

CACHE_MUX_MODE POOLO POOLA1
0 PRO CPU APP CPU
1 PRO CPU/APP CPU
2 PRO CPU/APP CPU
3 APP CPU PRO CPU

% 5 41, 24 CACHE_MUX_MODE 4 1 8% 2 i}, PRO CPU F1 APP CPU A [& T Cache Zheg. JF
Cache FjfEJ5, POOLO ml# POOL1 HAEA cache memory (], ANBER FIAE AF82 R Z v 71 X3 .

ESP32 Cache H.f7 Flush Tiifig. FEERMZ, 4 Flush Thigll, 5 A cache W1 %5, AN
%) External SRAM 1, 58 flush #VER ¥k« 5e8 DPORT_x_CACHE_CTRL_REG {4 x_CACHE_FLUSH_ENA
i O, FRRARALE 1. WG, RGHE 2R 27 7% 11 x _CACHE_FLUSH_DONE {3/ %4 1 B, #HH cache flush
BIECEsE, Hix Fm “PRO” # “APP”,

ESP32 Cache HyHILIEMSHHE LA Al e 5 1 ML T AMF il 1Y

1.3.5 #bhix

ESP32 L 41 AN, 3K 6 PEAiA T4 CPU B%ei B4k iy 45 Botb ik BT BB 15 1) (1 45 A AN . B
1 PID Controller VAt HAx SMAEHAS T LA~ CPU JAH A Ltk 177 17 1) .
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%% 6: Hh bl

o LA - . .
BERE e b F bt e Bl o
Hed 0x3FFO_0000 Ox3FFO_OFFF 4 KB DPort Register
B Ox3FFO_1000 Ox3FFO_1FFF 4 KB AES Accelerator
Hodh Ox3FFO_2000 Ox3FFO_2FFF 4 KB RSA Accelerator
s Ox3FF0_3000 Ox3FFO_3FFF 4 KB SHA Accelerator
B Ox3FF0O_4000 Ox3FFO_4FFF 4 KB Secure Boot
Ox3FFO_5000 Ox3FFO_FFFF 44 KB ko
3Ei Ox3FF1_0000 Ox3FF1_3FFF 16 KB Cache MMU Table
Ox3FF1_4000 Ox3FF1_EFFF 44 KB =t
B Ox3FF1_F000 Ox3FF1_FFFF 4 KB PID Controller £A CPU Bl A&
0x3FF2_0000 Ox3FF3_FFFF 128 KB {Req
B 0x3FF4_0000 Ox3FF4_OFFF 4 KB UARTO
Ox3FF4_1000 Ox3FF4_1FFF 4 KB 1564
Hed Ox3FF4_2000 Ox3FF4_2FFF 4 KB SPI1
Hdhs Ox3FF4_3000 Ox3FF4_3FFF 4 KB SPIO
Hodl Ox3FF4_4000 Ox3FF4_4FFF 4 KB GPIO
Ox3FF4_5000 Ox3FF4_7FFF 12 KB 1553
B dh Ox3FF4_8000 Ox3FF4_8FFF 4 KB RTC
Hed Ox3FF4_9000 Ox3FF4_9FFF 4 KB 10 MUX
Ox3FF4_A000 OX3FF4_AFFF 4 KB 1568
Hed Ox3FF4_B000 Ox3FF4_BFFF 4 KB SDIO Slave SRS —
it Ox3FF4_C000 Ox3FF4_CFFF 4 KB UDMAT
Ox3FF4_D000 Ox3FF4_EFFF 8 KB {78
& Ox3FF4_F000 Ox3FF4_FFFF 4 KB 12S0
B Ox3FF5_0000 Ox3FF5_QOFFF 4 KB UART1
Ox3FF5_1000 OX3FF5_2FFF 8 KB =t
B Ox3FF5_3000 Ox3FF5_3FFF 4 KB 12C0
Hedh Ox3FF5_4000 OX3FF5_4FFF 4 KB UDMAO
O Ox3FF5_5000 Ox3FF5_5FFF 4 KB SDIO Slave SN —
b6 Ox3FF5_6000 Ox3FF5_6FFF 4 KB RMT
Hed Ox3FF5_7000 OX3FF5_7FFF 4 KB PCNT
Eah 0x3FF5_8000 Ox3FF5_8FFF 4 KB SDIO Slave =z —
Hedh Ox3FF5_9000 Ox3FF5_9FFF 4 KB LED PWM
BAE Ox3FF5_A000 Ox3FF5_AFFF 4 KB Efuse Controller
G Ox3FF5_B000 Ox3FF5_BFFF 4 KB Flash Encryption
Ox3FF5_C000 Ox3FF5_DFFF 8 KB pi=kon
EHhs Ox3FF5_E000 Ox3FF5_EFFF 4 KB PWMO
Hd Ox3FF5_F000 Ox3FF5_FFFF 4 KB TIMGO
s Ox3FF6_0000 Ox3FF6_OFFF 4 KB TIMG1
Ox3FF6_1000 Ox3FF6_3FFF 12 KB {78
B Ox3FF6_4000 Ox3FF6_4FFF 4 KB SPI2
b6 Ox3FF6_5000 Ox3FF6_5FFF 4 KB SPI3
Bl Ox3FF6_6000 Ox3FF6_6FFF 4 KB SYSCON
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s pste il e . .
BERE b 5 o Rl e
Btk Ox3FF6_7000 Ox3FF6_7FFF 4 KB 12C1
B Ox3FF6_8000 Ox3FF6_8FFF 4 KB SDMMC
G Ox3FF6_9000 Ox3FF6_AFFF 8 KB EMAC
Ox3FF6_B000 OX3FF6_BFFF 4 KB e
Fdi Ox3FF6_C000 Ox3FF6_CFFF 4 KB PWM1
Hehia Ox3FF6_D000 Ox3FF6_DFFF 4 KB 1251
Hdi Ox3FF6_E000 Ox3FF6_EFFF 4 KB UART2
G Ox3FF6_F000 Ox3FF6_FFFF 4 KB PWM2
B Ox3FF7_0000 Ox3FF7_OFFF 4 KB PWM3
Ox3FF7_1000 OX3FF7_4FFF 16 KB 1568
Hd Ox3FF7_5000 Ox3FF7_5FFF 4 KB RNG
Ox3FF7_6000 OX3FF7_FFFF 40 KB 1558
1.3.5.1 A *%}#r PID Controller #pi

Z5: A WA PID Controller 43 3ilfk % F PRO_CPU f1 APP_CPU., PRO_CPU #il APP_CPU #B M fik il 11 CLit)
PID Controller, Afigijilijf Jjirt) PID Controller. -}~ CPU #fifi Fl i ia 4k Ox3FF1_FO00 ~ 3FF1_FFFF 5]
H L PID Controller,

1.3.5.2 LM HLHETEH

gtk SDIO Slave #ikl 7h =i 5. Wi~ CPU DIk =5 iy bbb @ ALY . X =355 7 3P 4~ CPU
{4 %t 1 2% Ox3FF4_B00O ~ 3FF4_BFFF. Ox3FF5_5000 ~ 3FF5_5FFF, Ox3FF5_8000 ~ 3FF5_8FFF {jjjiy. AH:
fltshst—#¢, SDIO Slave fe##i A~ CPU i .

1.3.5.3 frfitidndise

ROM #1 SRAM [ R & CPU_CLK, CPU A FE BAAN B il 31 PN 15 1R X 74t 2% . T RTC FAST Memory
BT APB_CLOCK, RTC SLOW Memory [Hf4hiE 2 FAST_CLOCK, AFRA CPU 5 7] 3k B AN FEfig w3
RS . DMA FE APB_CLK B8P R 5 ) F7- i #s -

SRAM 4 32K Sy~ S BRI 5 A R 2 AN [ R Bk, T84 CPU i DMA W] DA [a] IR A s Bk B2 175 1) SRAM,

IREER R
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2. P Hr4EIE

2. vPIRERE

2.1 HEk

ESP32 H1 ki [ AL — M o W U Bt 43 0 E 454~ CPU IR — 4B b 4R AL TSR RIG T, REEY
ANFEIEI R K

2.2 YRR
o 32 71 AN BRI A
o A CPU 235l i 26 ANy (3t 52 ) 1Rk i
* JiEiic CPU 1y NMI 2 iy
o FEIAMH I Fi Y IR A
T R ZE A NP 4 BT .

PRO_CPU Peripheral Interrupt Configuration Register

PRO_CPU NMI Interrupt Mask

APP_CPU Peripheral Interrupt Configuration Register

v

APP_CPU NMI Interrupt Mask

PRO_CPU Peripheral Interrupt

v

Peripheral Interrupt Source

Interrupt Matrix
APP_CPU Peripheral Interrupt

v

PRO_CPU Peripheral Interrupt Source Status Register

»
|

APP_CPU Peripheral Interrupt Source Status Register

»
|

Pl 4: PSS R

2.3 Tpiigfihik
2.3.1 AR IR

ESP32 Ay 71 ANl & 7 S T A SRR R . ESP32 Hriy 71 A R R 67 ANl AGy
FEge i~ CPU. AR 4 SR il g o e iy CPU, 41> CPU 2 4~ GPIO_INTERRUPT_PRO A1
GPIO_INTERRUPT_PRO_NMI H T DA% PRO_CPU, GPIO_INTERRUPT_APP il

GPIO_INTERRUPT_APP_NMI HJ PA4Hi4; APP_CPU. [ itt, PRO_CPU 5 APP_CPU 4 1] ASMLE] 69 4~4h
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AT

e
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#¢ 7: PRO_CPU. APP_CPU AP bt ¥ 27 4725 . AMBrh IR dRvb PR 95 4225 . AN rdi

PRO_CPU

APP_CPU

Peripheral Interrupt
Configuration Register

Peripheral Interrupt Source

Status Register

z
@

Name

z
@

Status Register

Peripheral Interrupt
Configuration Register

Bit Name Name Bit
PRO_MAGC_INTR_MAP_REG 0 0 MAC_INTR 0 0 APP_MAC_INTR_MAP_REG
PRO_MAC_NMI_MAP_REG 1 1 MAC_NMI 1 1 APP_MAC_NMI_MAP_REG
PRO_BB_INT_MAP_REG 2 2 BB_INT 2 2 APP_BB_INT_MAP_REG
PRO_BT_MAC_INT_MAP_REG 3 3 BT_MAC_INT 3 3 APP_BT_MAC_INT_MAP_REG
PRO_BT_BB_INT_MAP_REG 4 4 BT_BB_INT 4 4 APP_BT_BB_INT_MAP_REG
PRO_BT_BB_NMI_MAP_REG 5 5 BT_BB_NMI 5 5 APP_BT_BB_NMI_MAP_REG
PRO_RWBT_IRQ_MAP_REG 6 6 RWBT_IRQ 6 6 APP_RWBT_IRQ_MAP_REG
PRO_BT_BB_NMI_MAP_REG 5 5 BT_BB_NMI 5 5 APP_BT_BB_NMI_MAP_REG
PRO_RWBT_IRQ_MAP_REG 6 6 RWBT_IRQ 6 6 APP_RWBT_IRQ_MAP_REG
PRO_RWBLE_IRQ_MAP_REG 7 7 RWBLE_IRQ 7 7 APP_RWBLE_IRQ_MAP_REG
PRO_RWBT_NMI_MAP_REG 8 8 RWBT_NMI 8 8 APP_RWBT_NMI_MAP_REG
PRO_RWBLE_NMI_MAP_REG 9 9 RWBLE_NMI 9 9 APP_RWBLE_NMI_MAP_REG
PRO_SLCO_INTR_MAP_REG 10 10 SLCO_INTR 10 10 APP_SLCO_INTR_MAP_REG
PRO_SLC1_INTR_MAP_REG 11 11 SLC1_INTR 11 11 APP_SLC1_INTR_MAP_REG
PRO_UHCIO_INTR_MAP_REG 12 12 UHCIO_INTR 12 12 APP_UHCIO_INTR_MAP_REG
PRO_UHCI1_INTR_MAP_REG 13 PRO_INTR_STATUS_REG.0 13 UHCI_INTR 13 APP_INTR_STATUS_REG. 0 13 APP_UHCH_INTR_MAP_REG
PRO_TG_TO_LEVEL_INT_MAP_REG 14 - - - - 14 TG_TO_LEVEL_INT 14 - - - - 14 APP_TG_TO_LEVEL_INT_MAP_REG
PRO_TG_T1_LEVEL_INT_MAP_REG 15 15 TG_T1_LEVEL_INT 15 15 APP_TG_T1_LEVEL_INT_MAP_REG
PRO_TG_WDT_LEVEL_INT_MAP_REG 16 16 TG_WDT_LEVEL_INT 16 16 APP_TG_WDT_LEVEL_INT_MAP_REG
PRO_TG_LACT_LEVEL_INT_MAP_REG 17 17 TG_LACT_LEVEL_INT 17 17 APP_TG_LACT_LEVEL_INT_MAP_REG
PRO_TG1_TO_LEVEL_INT_MAP_REG 18 18 TG1_TO_LEVEL_INT 18 18 APP_TG1_TO_LEVEL_INT_MAP_REG
PRO_TG1_T1_LEVEL_INT_MAP_REG 19 19 TG1_T1_LEVEL_INT 19 19 APP_TG1_T1_LEVEL_INT_MAP_REG
PRO_TG1_WDT_LEVEL_INT_MAP_REG 20 20 TG1_WDT_LEVEL_INT 20 20 APP_TG1_WDT_LEVEL_INT_MAP_REG
PRO_TG1_LACT_LEVEL_INT_MAP_REG 21 21 TG1_LACT_LEVEL_INT 21 21 APP_TG1_LACT_LEVEL_INT_MAP_REG
PRO_GPIO_INTERRUPT_PRO_MAP_REG 22 22 GPIO_INTERRUPT_PRO [ GPIO_INTERRUPT_APP 22 22 APP_GPIO_INTERRUPT_APP_MAP_REG
PRO_GPIO_INTERRUPT_PRO_NMI_MAP_REG 23 23 GPIO_INTERRUPT_PRO_NMI [ GPIO_INTERRUPT_APP_NMI 23 23 APP_GPIO_INTERRUPT_APP_NMI_MAP_REG
PRO_CPU_INTR_FROM_CPU_0_MAP_REG 24 24 CPU_INTR_FROM_CPU_0 24 24 APP_CPU_INTR_FROM_CPU_0_MAP_REG
PRO_CPU_INTR_FROM_CPU_1_MAP_REG 25 25 CPU_INTR_FROM_CPU_1 25 25 APP_CPU_INTR_FROM_CPU_1_MAP_REG
PRO_CPU_INTR_FROM_CPU_2_MAP_REG 26 26 CPU_INTR_FROM_CPU_2 26 26 APP_CPU_INTR_FROM_CPU_2_MAP_REG
PRO_CPU_INTR_FROM_CPU_3_MAP_REG 27 27 CPU_INTR_FROM_CPU_3 27 27 APP_CPU_INTR_FROM_CPU_3_MAP_REG
PRO_SPI_INTR_O_MAP_REG 28 28 SPI_INTR_O 28 28 APP_SPI_INTR_0_MAP_REG
PRO_SPI_INTR_1_MAP_REG 29 29 SPILINTR_1 29 29 APP_SPI_INTR_1_MAP_REG
PRO_SPI_INTR_2_MAP_REG 30 30 SPI_INTR_2 30 30 APP_SPI_INTR_2_MAP_REG
PRO_SPI_INTR_3_MAP_REG 31 31 SPI_INTR_3 31 31 APP_SPI_INTR_3_MAP_REG
PRO_I2SO_INT_MAP_REG 0 32 12S0_INT 32 0 APP_I2S0_INT_MAP_REG
PRO_I2S1_INT_MAP_REG 1 33 1281_INT 33 1 APP_I281_INT_MAP_REG
PRO_UART_INTR_MAP_REG 2 34 UART_INTR 34 2 APP_UART_INTR_MAP_REG
PRO_UART1_INTR_MAP_REG 3 35 UART1_INTR 35 3 APP_UART1_INTR_MAP_REG
PRO_UART2_INTR_MAP_REG 4 36 UART2_INTR 36 4 APP_UART2_INTR_MAP_REG
PRO_SDIO_HOST_INTERRUPT_MAP_REG 5 37 SDIO_HOST_INTERRUPT 37 5 APP_SDIO_HOST_INTERRUPT_MAP_REG
PRO_EMAC_INT_MAP_REG 6 38 EMAC_INT 38 6 APP_EMAC_INT_MAP_REG
PRO_PWMO_INTR_MAP_REG 7 39 PWMO_INTR 39 7 APP_PWMO_INTR_MAP_REG
PRO_PWM1_INTR_MAP_REG 8 40 PWM1_INTR 40 8 APP_PWM1_INTR_MAP_REG
PRO_PWM2_INTR_MAP_REG 9 41 PWM2_INTR 4 9 APP_PWM2_INTR_MAP_REG
PRO_PWMB3_INTR_MAP_REG 10 PRO_INTR_STATUS_REG_1 42 PWMB3_INTR 42 APP_INTR_STATUS_REG_1 10 APP_PWMB3_INTR_MAP_REG
PRO_LEDC_INT_MAP_REG 11 43 LEDC_INT 43 11 APP_LEDC_INT_MAP_REG
PRO_EFUSE_INT_MAP_REG 12 44 EFUSE_INT 44 12 APP_EFUSE_INT_MAP_REG
PRO_CAN_INT_MAP_REG 13 45 CAN_INT 45 13 APP_CAN_INT_MAP_REG
PRO_RTC_CORE_INTR_MAP_REG 14 46 RTC_CORE_INTR 46 14 APP_RTC_CORE_INTR_MAP_REG
PRO_RMT_INTR_MAP_REG 15 47 RMT_INTR 47 15 APP_RMT_INTR_MAP_REG
PRO_PCNT_INTR_MAP_REG 16 48 PCNT_INTR 48 16 APP_PCNT_INTR_MAP_REG
PRO_I2C_EXTO_INTR_MAP_REG 17 49 12C_EXTO_INTR 49 17 APP_I2C_EXTO_INTR_MAP_REG
PRO_I2C_EXT1_INTR_MAP_REG 18 50 12C_EXT1_INTR 50 18 APP_I2C_EXT1_INTR_MAP_REG
PRO_RSA_INTR_MAP_REG 19 51 RSA_INTR 51 19 APP_RSA_INTR_MAP_REG
PRO_SPI1_DMA_INT_MAP_REG 20 52 SPI1_DMA_INT 52 20 APP_SPI1_DMA_INT_MAP_REG
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PRO_CPU

APP_CPU

Peripheral Interrupt

Status Register

Peripheral Interrupt Source

Status Register

Peripheral Interrupt

Configuration Register Bit Name No. Name No. Name Bit Configuration Register
PRO_SPI2_DMA_INT_MAP_REG 21 53 SPI2_DMA_INT 53 21 APP_SPI2_DMA_INT_MAP_REG
PRO_SPI3_DMA_INT_MAP_REG 22 54 SPI3_DMA_INT 54 22 APP_SPI3_DMA_INT_MAP_REG

PRO_WDG_INT_MAP_REG 23 55 WDG_INT 55 23 APP_WDG_INT_MAP_REG
PRO_TIMER_INT1_MAP_REG 24 56 TIMER_INTA1 56 24 APP_TIMER_INT1_MAP_REG
PRO_TIMER_INT2_MAP_REG 25 57 TIMER_INT2 57 25 APP_TIMER_INT2_MAP_REG

PRO_TG_TO_EDGE_INT_MAP_REG 26 PRO_INTR_STATUS_REG_1 58 TG_TO_EDGE_INT 58 APP_INTR_STATUS_REG_1 26 APP_TG_TO_EDGE_INT_MAP_REG
PRO_TG_T1_EDGE_INT_MAP_REG 27 59 TG_T1_EDGE_INT 59 27 APP_TG_T1_EDGE_INT_MAP_REG
PRO_TG_WDT_EDGE_INT_MAP_REG 28 60 TG_WDT_EDGE_INT 60 28 APP_TG_WDT_EDGE_INT_MAP_REG
PRO_TG_LACT_EDGE_INT_MAP_REG 29 61 TG_LACT_EDGE_INT 61 29 APP_TG_LACT_EDGE_INT_MAP_REG
PRO_TG1_TO_EDGE_INT_MAP_REG 30 62 TG1_TO_EDGE_INT 62 30 APP_TG1_TO_EDGE_INT_MAP_REG
PRO_TG1_T1_EDGE_INT_MAP_REG 31 63 TG1_T1_EDGE_INT 63 31 APP_TG1_T1_EDGE_INT_MAP_REG
PRO_TG1_WDT_EDGE_INT_MAP_REG 0 64 TG1_WDT_EDGE_INT 64 0 APP_TG1_WDT_EDGE_INT_MAP_REG
PRO_TG1_LACT_EDGE_INT_MAP_REG 1 65 TG1_LACT_EDGE_INT 65 1 APP_TG1_LACT_EDGE_INT_MAP_REG
PRO_MMU_IA_INT_MAP_REG 2 PRO_INTR_STATUS_REG_2 66 MMU_IA_INT 66 APP_INTR_STATUS_REG_2 2 APP_MMU_IA_INT_MAP_REG
PRO_MPU_IA_INT_MAP_REG 3 67 MPU_IA_INT 67 3 APP_MPU_IA_INT_MAP_REG
PRO_CACHE_IA_INT_MAP_REG 4 68 CACHE_IA_INT 68 4 APP_CACHE_IA_INT_MAP_REG
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2. P Hr4EIE

2.3.2 CPU v
P4~ CPU (PRO_CPU #il APP_CPU) 247 32 A~rhillly, Firt 26 A~ 5hEtrhik. 2 8 3lth 744> CPU Irf i

Wi o
7 8: CPU w1l

T el sk e
0 P Ty H P 1
1 AN H T HL Pl 1
2 SIS F Pl 1
3 AN T HL il 1
4 AN H Pl 1
5 P LTy HL il 1
6 PR SENTES O 1
7 P Fr A 1
8 AN H T HL Pl 1
9 SR H Pl 1
10 AN H T SUREY Y3 1
11 PR fi# AT 3
12 Py HL P 1
13 AN A T HL Pl 1
14 SR NMI NMI
15 PR o T FERTEE 1 3
16 PP H FE I 2 5
17 Py H Pl 1
18 HPER B Ha Pl 1
19 P Ty H Pl 2
20 AN H T HL Pl 2
21 AR Ha Pl 2
22 AN T SUREY Y3 3
23 T H Pl 3
24 VST HL Pl 4
25 AP HL Pl 4
26 A H Sl 5
27 AN H T HL Pl 3
28 Py SUIbEY Y2 4
29 P Lyeks 3
30 SR SUIREY Y3 4
31 Py H Pl 5

2.3.3  SricsMEh R e CPU AMErb
FEA /N o -

* {25 Source_X f{FREAHMR T .

e {5 PRO_X_MAP_REG (uf APP_X_MAP_REG) #7~ PRO_CPU (u{ APP_CPU) K3EANFMNI A e B

IREER R
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A, HULANE A WL E 2 A7 5 AR i W Source X AHXFY. . B3 7 1 “PRO_CPU (APP_CPU) -
Peripheral Interrupt Configuration Register” —31| s 5 “Peripheral Interrupt Source - Name” — %] {1 il LA~

SRR WAL T (7] — A7 ) A A -
o 0= Interrupt_P /s CPU thir 7528 Num_P f4haRh i, Num_P fEBUETEREI N O~ 5, 8~10, 12~
14, 17 ~28, 30~ 31,
e {05 Interrupt_| Fm CPU W52 Num_l (g e by, Num | fUBUETERIN 6. 7. 11, 15, 16, 29,
FEBIPA AR, AT DATCRE A A8 o DB A28 1 £ £

o Jroh NI Source_X 4+it%] CPU (PRO_CPU s APP_CPU)
¥ 257748 PRO_X_MAP_REG (APP_X_MAP_REG) ¢t Num_P. Num_P "] DA CPU A (A .
CPU il n] AR Z A ML (MR 30) .

e 3 CPU (PRO_CPU s APP_CPU) #p#s ik Source_X
Frarfis PROX_MAP_REG (APP_X_MAP_REG) FtaifTa Num_l. AT Num_ () 9 &R s
HiE#E 2 4 CPU L, whPRERE B T E A 2 15 55 0 .

o B LA HhEH TR Source_Xn ORed 4yfit$] PRO_CPU (APP_CPU) [&shirb i
PR PRO_XN_MAP_REG (APP_Xn_MAP_REG) AREL K [ Num_P ., 3% £8 45 v Wil 2 fish
CPU Interrupt_P.

2.3.4 Btk CPU [ NMI Zavp iy

Hh W R RE A% AR 5 5 PRO_CPU NMI Interrupt Mask (i APP_CPU NMI Interrupt Mask ) %7 i 57 #ic T4 1 73+ it
7| PRO_CPU (&, APP_CPU) Ky4NBH BRI NMI Hill. {55 PRO_CPU NMI Interrupt Mask 1 APP_CPU
NMI Interrupt Mask 43 512k B 4pi% PID Controller,

2.3.5 i AME P IR 2 i ek A

B2F74% PRO_INTR_STATUS_REG_n (APP_INTR_STATUS_REG_n) i Bit {E T DA SN A W7 24
TP WRIRAS . 294758 PRO_INTR_STATUS_REG_n (APP_INTR_STATUS_REG_n) 54N B g 1% 5 2
W7 iR,
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3. B Amah

3.1 System &1

3.1.1  Hitk
RGP =R RO, ald CPU &AL, WAL, RHEENL.
A R A 0 MEM Fig8idis . P S s 18T RGER S5 DA SRR A (5707 5

System

Core

CPU

Pl 5: R&EeH L

» CPU & fii: HENL CPU WFT A 7 fi45 -
* WAL [T RTC, SAt#EA- digital papfideaifid fir, ta4h CPU. BTy Shseig s GPIO.
* RGN KEMBNERIAENF G, B RTC,

3.1.2 iR

KEZHNEN T, APP_CPU #1 PRO_CPU X5y 21 A, A 25 (i H se & A =i —~. APP_CPU #i1 PRO_CPU
A I R A48 AN ) < 24 R g vk sk 2 s , PRO_CPU 1] DA i 32 B 2747 #% RTC_CNTL_RESET_CAUSE_PROCPU
SEIRBUE AL, APP_CPU AT DA 1 52 274728 RTC_CNTL_RESET_CAUSE_APPCPU 3R BUE AR -

F 9 I T MK LA A7 rhonT RS AL

#¢ 9: PRO_CPU #i1 APP_CPU S

PRO | APP | I i R

0x01 | OxO1 | st H FHL s fr RGN -

0x10 | Ox10 | RWDT &4 & i RGN PERL WDT 45

OxOF | OXOF | RJIEE REE AN £ Power Management 57

0x03 | 0x03 | #{HGE L WS AL fit & RTC_CNTL_SW_SYS_RST Zif74%
0x05 | 0x05 | Deep Sleep Reset WNAEE 0L Power Management 537

0x07 | 0x07 | MWDTO 4 &% i WS AL P, WDT 2
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PRO | APP | i A HRE
0x08 | Ox08 | MWDT1 & JsfE i WAZE AL L WDT &7
0x09 | Ox09 | RWDT N#%&E fii WS AL HEMWL WOT #y
Ox0B | - MWDTO CPU % i CPU % i P, WDT &4y
0x0C | - Bk CPU & (v CPU & f fid & RTC_CNTL_SW_APPCPU_RST 271744
- 0x0B | MWDT1 CPU & {i; CPU & {i; P WDT 224
- 0x0C | % CPU & i CPU 4 fii fit & RTC_CNTL_SW_APPCPU_RST 2jf74¢
0x0D | OXOD | RWDT CPU & {3 CPU & {i PR WDT 224
= W PRO CPU fig % W o Al E
- OxE | PRO CPU & {3 CPU % i1 DPORT_APPCPU_RESETTING 2 17 4% ® it & i/
APP CPU
3.2 RGP
3.2.1  Hik

ESP32 2t 7 Z A A RISR I ph i, W PARIEIIRCE CPU, AL, ALK RTC A9 ARSI, AW E AT

FERIPE

a2

RERER. T I& 6 ARG

PLL CLK |
i

APLL CLK |

i CPU_CLK
RTC8M_CLK' CPU
XTL LK |
\ 3 APB_CLK j
APB GEN : ! WIEl
! ! BT
y REF | REF_TICK i
GEN ! |
> LOW_POWER CLK
CLKGEN T
»
< LEDC_SCLK
)
= | Peri
APLL_CLK |
»DIV2 |_PLLD?2 CIK i
RTC_CLK 3 X !
XTL32K_CLK | E\ | SLOW_CLK .
8M_D256_CLK % ! >
9 i
i @ |
> RTC
S
=] FAST_CLK
%
DIV £
Pel 6: FR&eintah
20 > S
IREEE SR 37 ESP32 AR %% T V4.0
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3.2.2 mfphia
ESP32 f el s BIE F AMRaR IR . PIEE PLL SRR . AL, Sk BB ah gl :
o P
- PLL_CLK, 320 MHz Py PLL Hi4h
- XTL_CLK, 2~ 40 MHz 4 b4
o ARTIRENG
- XTL32K_CLK, 32 KHz 4t i 4h
- RTC8M_CLK, 8 MHz N4l , Sl

- RTC8M_D256_CLK Hi RTC8M_CLK 256 4315, #i#%h (RTC8M_CLK 256) . 4 RTC8M_CLK
HIRIERAR N 8 MHz B, X4 31.250 KHZ (4541817 .

- RTC_CLK, 150 KHz py&’ARTIFER B, Ain] i
o TP
- APLL_CLK, 16~ 128 MHz 47 Audio PLL 4

3.2.3 CPU i}

WnEefzR, CPU_CLK 2y CPU bl EAEmZE AR, EBnIAAE] 160 MHz. A, CPU RERS{EH
T TAE, VAR IIFE

CPU_CLK ff RTC_CNTL_SOC_CLK_SEL ¢34 , fif-¢ef% PLL_CLK,APLL_CLK,RTC8M_CLK,XTL_CLK
2l CPU_CLK By hii. Rk S% K 10 filsk 1.

#¢10: CPU_CLK i

RTC_CNTL_SOC_CLK_SEL {& I

0 XTL_CLK

1 PLL_CLK

2 RTC8M_CLK
3 APLL_CLK
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#¢11: CPU_CLK i

I SEL* | CPU 4

CPU_CLK = XTL_CLK / (APB_CTRL_PRE_DIV_CNT+1)
APB_CTL_PRE_DIV_CNT ZRiAfE K 0, il 0~ 1023,
CPU_CLK =PLL_CLK/ 4

CPU_CLK 4i%4 80 MHz.

CPU_CLK =PLL_CLK /2

CPU_CLK #i%4 160 MHz.

CPU_CLK = RTC8M_CLK / (APB_CTRL_PRE_DIV_CNT+1)
APB_CTL_PRE_DIV_CNT ®tiAfEi2h O, i 0~ 1023,
3/APLL.CLK |0 CPU_CLK = APLL_CLK / 4,

3/APLL_CLK 1 CPU_CLK = APLL_CLK/ 2,
*SEL: DPORT_CPUPERIOD _SEL ff

0/XTL_CLK -

1/PLL_CLK 0

1/PLL_CLK 1

2 /RTC8M_CLK | -

3.2.4  Hpivmlph

SN TS 4 35 APB_CLK, REF_TICK, LEDC_SCLK, APLL_CLK #1 PLL_D2_CLK.
TR A2 AR IMZ AR

A& 120 Hhizembp ik

ViN5a APB_CLK REF_TICK LEDC_SCLK APLL_CLK PLL_D2_CLK
EMAC Y N N Y N
TIMG Y N N N N
12S Y N N Y Y
UART Y Y N N N
RMT Y Y N N N
LED PWM Y Y Y N N
PWM Y N N N N
12C Y N N N N
SPI Y N N N N
PCNT Y N N N N
Efuse Controller | Y N N N N
SDIO Slave Y N N N N
SDMMC Y N N N N

3.24.1 APB_CLK ;i

M 13 Pras, APB_CLK i CPU_CLK y=4: | 4345 &% CPU_CLK JFEuE
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#13: APB_CLK 3

CPU_CLK APB_CLK
PLL_CLK CPU_CLK/ 2
APLL_CLK CPU_CLK /2
XTAL_CLK CPU_CLK
RTC8M_CLK CPU_CLK

3.2.4.2 REF_TICK i

REF_TICK 1 APB_CLK 734517, 43#if{E o1 APB_CLK Al CPU_CLK it [l s « e o T B A B 20 03
FH, WPABRIE REF_TICK £ APB_CLK Ui ERPIA AL . FFAFaS L EL AR 14 PR :

#¢ 14: REF_TICK 3

CPU_CLK & APB_CLK J HFBh oA A7 A

PLL_CLK APB_CTRL_PLL_TICK_NUM
XTAL_CLK APB_CTRL_XTAL_TICK_NUM
APLL_CLK APB_CTRL_APLL_TICK_NUM
RTC8M_CLK APB_CTRL_CK8M_TICK_NUM

3.2.4.3 LEDC_SCLK i

LEDC_SCLK H4h i i 277758 LEDC_APB_CLK_SEL #isg, W 15 Fimx.

#¢ 15: LEDC_SCLK 3

LEDC_APB_CLK_SEL {H LEDC_SCLK J&
0 RTC8M_CLK
1 APB_CLK

3.2.4.4 APLL_SCLK js

APLL_CLK 3k [ P PLL_CLK, Hofy Ao s (8 1) APLL L8 2 A8 R Bl

3.24.5 PLL_D2 _CLK js

PLL_D2_CLK J& PLL_CLK A 434 s} 4

3.2.4.6 IR IEI
KEHOME— A B PLL_CLK BB JERIFIL T AR MR R AR ek, ARG 20 1 8 UL B A fiE DA ) B

AR T AR %A REF_TICK RSN R VFAE VI SRR 0L, ABSOOMERCE RN AT TAE. S 5%
12,
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LED PWM #eb gy RTC8M_CLK =gl . RIFE APB_CLK PRI, LED PWM ] TAE, H#eifi 55
2, BRGATRIFEEN (SHFY RIAEEH) , A LW MR 1L TAE (APB_CLK 1), {H2
LED PWM {/3#% 0] PAiEF RTC8M_CLK K 1E# TAE.

3.2.5 Wi-Fi BT I}

Wi-Fi Al BT wbZi4E APB_CLK I phifieds PLL_CLK "FABETAE. A2 Wi-Fi 71 BT [ mh ik AR FeRT,
A RE It k4] PLL_CLK,

LOW_POWER_CLK ##-#£#% RTC_CLK, SLOW_CLK, RTC8M_CLK = XTL_CLK, T Wi-Fi fil BT f{kzh#E
(L5

3.2.6 RTC m}p

SLOW_CLK FI FAST_CLK i 4y AIATH 4 . RTC BB REAEAE R S SR RS T LA
SLOW_CLK #ui4### RTC_CLK,XTL32K_CLK 5 RTC8M_D256_CLK, Jfi F-35) Power Management ik

FAST_CLK #iFi$% XTL_CLK [y4:4iiit4h sk RTC8M_CLK, HFIKz On-chip Sensor fibkt,

3.2.7 ¥ PLL

E UL FTIEG b S0 A i R 0P SR AR o 4 17 PR 5 2 s BE T C L R ELRS R . ok 9 R4
PRI BRI AT RE S RS, T BN SCRR RS BRI SR T

N T T SIS I B PR S KRB R ST A, ESP32 B 1 % T I T 128 Sy &4 PLL. A X0l
I APLL et 128 BEBIEAT VI S 23R4 (E 5L, IS WET 128,

Audio PLL AT :

Sxtar(SdM2 + SC’Z"Q1 + Sgg‘go +4)

Jou = 2(odiv + 2)

Horp,
* faa dRRIF, WHEK 40 MHz
e sdmO0: A[FEIZE%L 0 ~ 255
e sdmi: HfS% 0~ 255
e sdm2: A% 0~ 63
e odiv: AJtZ% 0 ~ 31

o AW TR TAERIE 350 MHz ~ 500 MHz

sdm1  sdmO
350MHz < fxta|(sdm2 + T + W

VERL: sdm1 £ sdmO 7& ESP32 ) revisionO Wi AR SCHf. B2 KT BESP32 IRAMIEE., FI7E (ESP32 Bug
A MRy HEE .

Audio PLL 7] i 23 f74% RTC_CNTL_PLLA_FORCE_PU #4774 JF , ok i 1 29 7748 RTC_CNTL_PLLA_FORCE_PD
WRAT PR, M SE R THTFFE SR . 24 RTC_CNTL_PLLA_FORCE_PU #iI RTC_CNTL_PLLA_FORCE_PD [
oA O Fy B, PLL & BRBE RGUIRAS, 24 ARGt A BEIRAS ) B B 2 2P, REseiEpd it ee 5 sh¥T 7

+4) < 500M Hz
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4. I0_MUX F= GPIO 3346 %

4. 10_MUX FiI GPIO A4

4.1 ik

ESP32th Ay 34 M BE GPIO pad., 44> pad & ul FifE—~il ] 10, s f— 4> WEBHI /M (55 - IO_MUX, RTC
IO_MUX F1 GPIO Az 45 F T-1H55 M AME A% 22 GPIO pad. 3% St db [ 4 158 iy 10 453

1R X 34 9B1 GPIO pad (#5511 % #: 0-19, 21-23, 25-27, 32-39. 1L+ GPIO 34-39 {{Jil {4 A S5, 1t
ity BE wT DL Ay A U n DLER Rk th A5 AL

B AR T T pad (#EHIfE S FUNCSEL, IE. OE, WPU, WDU %) Fil 162 4MIEHIA LA 176 4~4h
B EE (55 SIG_IN_SEL, SIG_OUT_SEL. IE. OF %) FIusMEsA / Hifss (BHlEE: IE,
OE %) PAJK RTCIO_MUX Z [R5 S BRI 5 R

JTAG, SDIO, Direct I/0
UART, SPI, #+———» Pad control signals:
Ethernet Control FUN_SEL/IE/
(fast signal) signals: OE/WPU/PDU, etc.
IE/OE, etc. . o | Digital
IO_MUX | A pads
34 GPIOs
162 peripheral
SPI, input/176
UART, output signals | GPIO
FC.I'S, ¢ p» matrix
EI\EAIg\él) Control signals:
IE/OE, etc.
and more
RTC
“ pads
RTC | ¢ 4| RTCIO_MUX |
GPIO B

Kl 7: 10_MUX. RTC IO_MUX i1 GPIO Az 5 p4: 45 FgHE ]

1. I0_MUX 144> GPIO pad f—#H 7% fr . 44> pad AJLARCEL GPIO JifE (i GPIO Ac#fif) =i
HIERE (553 GPIO g il , PufF 5 mPAKM . SDIO. SPI. JTAG. UART %255 GPIO 22iffi
WA S B A s LR TR P o BT ARELR 5 & BRI IO_MUX # AR H <)

247 4.10 FH T i GPIO pad i 10_MUX 8.
2. GPIO Az # i 2 Shischin AFIH 55 F1 pad Z 8] i 4 S 4 i G
o WRHEAJ ] 162 AN ALG S H ] DAL B — GPIO pad Ky A 55 .
o B Irm . A GPIO pad ik i AE S IR A 176 ANShsdi 55 iR —1>.
=AY 4.9 5T GPIO AZ AR B MRS 5.
3. RTC IO_MUX HI T4z GPIO pad MIRIIFEMEUIIGE. HA TR GPIO pad HA X LEIHE.

45 4.11 7 # T RTC I0_MUX HfE.
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4. I0_MUX F= GPIO 3346 %

4.2 jlid GPIO IS BEhm A

4.21 HGA

WL GPIO SRR SMESAL, FFELF GPIO 2l 34 4 GPIO (0-19, 21-23, 25-27,
32-39) kMR A E 21D S (0-18, 23-36, 39-58, 61-90, 95-124, 140-155, 164-181, 190-195,
198-206).

A5 I0_MUX M GPIO pad H i, I0_MUX At EAH B pad 2 GPIO Zifig. %A GPIO pad H#i A
fF STt GPIO S 8 JF i 1t GPIO A2 #ui Bt AR AN i «

4.2.2 It

Pl 8 yidiid GPIO Az i b schan A Y7 2

In GPIO matrix In 10 MUX
GPIO_FUNCy_IN_SEL
1 MCU_SEL
0 le GPIOO_in
1 | GPIO1_in GPIO_SIGxx_IN_SEL
> GPIO2_in 1
3 |l GPIO3_in 0 (FUNC)
el Pl0 . 0 1(FUNC)| /0 pad X
. )
Peripheral Signal Y X = 2 OXSI PIOXin |1 (gpio) |2 (GPIO)|+——
D
@
39 | GPIO39 in
FUN_IE = 1
(0x30)44 gonstant 0 !nput
(0x38)54 onstant 1 input

K 8: iifisk 10_MUX. GPIO A& i b g 4b e A

ERAIMEAFS Y FE FIHA GPIO pad X [ fid BTN -
1. 7E GPIO ZHufi M L B 4MS(E 5 Y 1 GPIO_FUNCy_IN_SEL_CFG 217 4%:
o 5rE GPIO_FUNCX_IN_SEL F Bty Bty GPIO pad X Hyff. & H Al GPIO pad HyHAt 7B

2. 7£ GPIO 24/ [ it B GPIO pad X [ GPIO_FUNCx_OUT_SEL_CFG 251738 . 352 GPIO_ENABLE_DATA[X]
FE

o BE AL I By HUIRS 16 24 GPIO_ENABLE_DATA[K] FEx i , ¥ GPIO_FUNCx_OUT_SEL_CFG
RAFEL GPIO_FUNCx_OEN_SEL FE: B 1.

* GPIO_ENABLE_DATA[ “¥EifE GPIO_ENABLE_REG (GPIOs 0-31) = GPIO_ENABLE1_REG (GPIOs
32-39) H, T ZULALAILASKH] GPIO pad Hyfi i .

3. FiE 10_MUX ZRffgs skt GPIO R #e4if% . Fil B GPIO pad X i1 I0_MUX _x_REG i F2E40F :
o WEINRET B (MCU_SEL) 2 GPIO X iy IO_MUX IhiiE (I 4 IRy Function 3, $fEH N 2).

o 7 FUN_IE RS A .
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4. I0_MUX F= GPIO 3346 %

o Ef7oEE FUN_WPU I FUN_WPD {37, fififgak 3¢ P P b/ R Ha B2 «
B
o [N A pad FH] PARIEFEEE 24~ input_signals.
o E{i7 GPIO_FUNCX_IN_INV_SEL A 3B A 15 S BURL .

o TEKH AL SIBEE] - pad Uy AT LGS IO (6 00 R T A SRk e A
GPIO_FUNGCy_IN_SEL # AHTTAZ— GPIO JF5-:

- 4 GPIO_FUNCX_IN_SEL & 0x30 i}, input_signal_x 154k 0O,
- 24 GPIO_FUNCX_IN_SEL 2 0x38 I, input_signal_x 1524 1.

Bil4n, T RMT SMEETE O i AfE5 RMT_SIG_INO_IDX ({555 83) 4iE%| GPIO15, HHEPA I
BREAE (FEYERE GPIO15 tnfiy MTDO 45 ) :

1. 4 GPIO_FUNCB83_IN_SEL_CFG ##f7-##) GPIO_FUNCB83_IN_SEL 7B &4 15,

2. I E SR 4im A5, B4 GPIO_FUNC15_OUT_SEL_CFG_REG Zif7asH1) GPIO_FUNC15_OEN_SEL
fii.

3. 152 GPIO_ENABLE_REG #fE#si) bit 15 (GPIO_ENABLE_DATA[15] FE%) .

4. Fit & I0_MUX_GPIO15 Ziff#si) MCU_SEL F Btk 2 (GPIO function), [l &7 FUN_IE (fifi fg ARE).

4.2.3 i GPIO fij A
GPIO_IN_REG/GPIO_IN1_REG Z17-## {7 it &4~ GPIO pad i AfH.

£ GPIO pin fydi A(EHR T ARE IR SO Fo 76 R He— MRS S LB GPIO il . (H@/20 pad X )
IO_MUX_x_REG affr#shic e FUN_IE (ZDABERERIA . W=y 4.2.2 fIrid.

4.3 iliid GPIO ZHRfiF4: ity b i il
431 Bk

HS i GPIO SEHU IR H MR 5, LR GPIO el FEKT A th %31 5 0-18, 28-87, 61-121,
140-215, 224-228 py5ME{E S5 2| 28 4~ GPIO (0-19, 21-23, 25-27, 32-33).,

1 B A S  HE F) GPIO S i, SRS 335 I0_MUX. 10_MUX 0% BRI pad g GPIO ThfE. iXrEk
th GPIO {55 M REIEE BIAH M. pad.

L
11151 224-228 [SNRIES , WTALESM—1- GPIO B AR, FBam 5— 4> GPIO L .

4.3.2 Ijfiehhid

Kl 9 JirRh 176 A 55 iR ME S ilad GPIO S22k I0_MUX 28 )5 #2544 pad.,
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4. I0_MUX F= GPIO 3346 %

In GPIO matrix In 10 MUX
GPIO_FUNCx_OUT_SEL

signal0_out ———»|
signall_out ——»
signal2_out ——»
signal3_out ——»

MCU_SEL

® W N PO

e

GPIO X out 1/0 Pad x

»
-

GPIOx_out

signal228_out ———» 228

FUN_OE = 1

GPIO_OUT_DATA bit x——#>{ 256 (0x100),

el 9: iilid GPIO SeHuiiledilif s

fith shisds v 2K — GPIO pad X 20 N :
1. £ GPIO Az i [ HUFE GPIO X ) GPIO_FUNCx_OUT_SEL_CFG #f7#% il GPIO_ENABLE_DATA[] ¥

B

* ## GPIO_FUNCx_OUT_SEL_CFG %174t GPIO_FUNCx_OUT_SEL 7B A 4st i i 55 ¥ &5
EAUL

o BB BEAE A H B, 45 GPIO pad X g GPIO_FUNCx_OUT_SEL_GFG #F{7#5(
GPIO_FUNCx_OEN_SEL &1, I H¥ GPIO_ENABLE_REG - fesiy GPIO_ENABLE_DATA[X] FEk
FEfin. ¥, #F GPIO_FUNCX_OEN_SEL W%, e i AL (-t iy M2 S v

* GPIO_ENABLE_DATA[ “¥BifE GPIO_ENABLE_REG (GPIOs 0-31) 5 GPIO_ENABLE1_REG (GPIOs
32-39) w1, I ILALATASHA] GPIO pad Hyfi it .

2. WEFAIFIR T, TTRABE GPIO X 1) GPIO_PINX 247 Hh¥y GPIO_PINx_PAD_DRIVER {3
3. MLE I0_MUX Z¥fran ittt GPIO il . FL# GPIO pad X f) I0_MUX_x_REG iyt #2 4T :
o PrEIIAETEL (MCU_SEL) iy GPIO X 1) IO_MUX Zhfig (FrA MY Function 3, $ftih 2).
* BE FUN_DRV B REE o th o H (0-3), {EUBRK, it GRS B ik o
o TR , il B A/ % FUN_WPU Fil FUN_WPD fif S5 X P _Eiz/ 1 i P A
Bl
o He MR A S R AR A 24 pad it
o A 28 4~ GPIO I M T it (55 -

o EHfii GPIO_FUNCx_OUT_INV_SEL aJ A i (52 BU .«
4.3.3 e GPIO %l

GPIO %z Fth w] AT 52 GPIO #rili . 15¢# GPIO_OUT_DATA 27§t B— i {E W] LAB AR GPIO
pad,
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4. I0_MUX F= GPIO 3346 %

RSP pad 1) GPIO 4, & GPIO xg#uffif4: GPIO_FUNCX_OUT_SEL Z3f7#s MR AN RS [H 256
(0x100).,

4.4 10_MUX fj8i8: 1/0 Yjtie

441 Hk

P E S APAKM . SDIO, SPI. JTAG., UART 2&2:5% % GPIO A4 FE DASK B 47 1 e B4 . i AR i
B aHZEA IO_MUX S AR H .

XA GPIO X2 B RS BB, RIS GPIO pad 1 I0_MUX 27 AT B D BERERE , (HATRASK
PR (R R R R

4.4.2 YjHERhd
LM 1O 55 GPIO S BRI 23 e B> 2 7 4
1. GPIO pad ) IO_MUX s 75 i B AHI Y pad TIfE, 5 4.10 i T pad Zhig.

2. XFHAEE, DHEN SIG_IN_SEL ZH174%, B A S 26 H B 4.

4.5 RTC IO_MUX /¥R kEME 1/0 Hifig
451 b

18 4~ GPIO F I H A KIIHE (Kh#E RTC) MHREAELITIAE, M ESP32 i) RTC F&ASuix . XL REAE H
IO_MUX Fi1 GPIO =¥ s[4, i 28 ] RTC_MUX ¥4 I/O 515 RTC T &% .

X L I PERCE Ny RTC GPIO B, A ke th A BN AR BES AN F b T Deep-sleep MR PRt it
PR AR A AGE G I AT PASE L A Deep-sleep HHLEE .

245 4.11 FH T RTC_MUX 45 A 6 .

4.5.2 Yjfeiik

£~ pad FIRERIFT RTC fiE 2 H RTC_GPIO_PINx 2748 RTC_IO_TOUCH_PADx_TO_GPIO vl . 1
PEERNESR 1, Bt IO_MUX T 24 6 Af (55, WEiSCRTiA.

IR HZ RTC_IO_TOUCH_PADX_TO_GPIO {i, M Akt {9 ~2id RTC 7&R48. EXFEAT,
RTC_GPIO_PINx Zif7 a3l T4 /O, pad MRHUIIIRER AT DASEEL . &7y 4.11 S T RTC IR ThEe.

% 411 1T GPIO pad SHIN A RTC EFMABIIIRERIBLG R . LR RTC_IO_PING 277 (f T 1 2
RTC GPIO 4JHI0)¥ 5, /2 GPIO pad /5.

4.6 Light-sleep A5 HIDfE

4 ESP32 4bF Light-sleep M T A R R B EIEE . WSRHE— GPIO pad K I0_MUX ¥ f7 ¢ SLP_SEL
FEEA 1, SERAET Light-sleep R i 5 — 4R & A7 il pad.
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4. I0_MUX F= GPIO 3346 %

# 16: 10_MUX Light-sleep 45 IHIThfie 3 fE 7%

IO_MUX Bjik

T AR

o SLP_SEL=0

Light-sleep =
H-H SLP_SEL =1

Output Drive Strength FUN_DRV MCU_DRV
Pullup Resistor FUN_WPU MCU_WPU
Pulldown Resistor FUN_WPD MCU_WPD
Output Enable (From GPIO Matrix _OEN field) MCU_OE

i SLP_SEL #>4 0, WIS R fEIEH TAER Light-sleep #:XF, &I DIRE—HE,

4.7 Pad Hold ¥k

4~ 10 pad ({345 RTC pad) #5A Hpki hold Thg, h RTC afff#sizil. pad [ hold Thfew & )5, pad 1
B I hold HR—ZI PRSI, LB NEBME S 4sfk, B I0O_MUX fit B k& GPIO Fi'E:, #BA A
pad HPIRAS. W H USRS BAEF il & N R LA RS E A E Deep-sleep B pad PR SA B AR

WL AR AT hold . I
L

o X pad M5, 7 ZAE R IE MR L 2 504 pad By AR IPPIRGSME, TFZe il 2 gl 2 fr e
REG_DG_PAD_FORCE_UNHOLD # &/ 0. *}F RTC pad MiE, pad Wi AkiH{E, b Ae
RTC_CNTL_HOLD_FORCE_REG H#H W i3 242 1 Hold F1 Unhold pad fé1H .

o TESHBMAIE Y 5, E M) Hold PjRE, 1527 f7#% REG_DG_PAD_FORCE_UNHOLD #:E 5 1. ARk R HF
pad [{E, AT RTC_CNTL_HOLD_FORCE_REG ZFA7-28 il N H 7 4 B 1.

4.8 1/0 Pad fitiy
IO pad #trEL A 10 FiE 11 Fis.

VDDA
LNA_IN
VDD3P3
VDD3P3

SENSOR_VP

SENSOR_CAPP

SENSOR_CAPN

SENSOR_VN
CHIP_PU
VDET_1
VDET_2

32K_XP

VDD3P3_RTC

N
I
Q
a
[0}
@

7

i
|

i3 GPIO19

137 VDD3P3_CPU

GPIO23
GPIO18
GPIO5
SD_DATA_1
SD_DATA_O
SD_CLK
SD_CMD
SD_DATA_3
SD_DATA_2
GPIO17
VDD_SDIO
GPIO16

. Analog pads
7} Pads powered by VDD3P3_CPU

Pads powered by VDD_SDIO

Pads powered by VDD3P3_RTC

IREER R

¥ 10:

47

ESP32 I/0 Pad fltfij5 (QFN 6*6, DigLE)
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4. I0_MUX F= GPIO 3346 %

48 CAP1
47 CAP2
46 VDDA
45 XTAL_P
44 XTALN
43 VDDA

&
]
o
o]
o
<
I
I

41 UOTXD
40 UORXD
39 GPIO22

VDDA GPIO19

LNA_IN 'VDD3P3_CPU
VDD3P3 GPIO23
VDD3P3 GPIO18
SENSOR_VP GPIO5
SENSOR_CAPP SD_DATA_1
SENSOR_CAPN SD_DATA_O

SENSOR_VN SD_CLK

CHIP_PU SD_CMD
VDET_1 1 SD_DATA_3
VDET_2 1 SD_DATA 2
32KXP 1 GPIO17
32KXN 1 VDD_SDIO
GPIO25 1 GPIO16
W © ~ @ © o = o © %
e e = 2 2 8 F § & 7
§ 5 2 8 2 58 8 8 3
o o E s a 15 E o T o
[ S = 5 & 5 & ered by VDD3P3_CPU
o] o] 4 -
8 W Pads powered by VDD_SDIO
8 p y VDD

BB Pacs powered by VDD3P3_RTC

Pl 11: ESP32 I/0 Pad fitriudii (QFN 5*5, Tiigiil)
* ikt pad Jy RTC pad, EATEHA —FeLAEAILIRE, T AR IEH T 10 pad (i, HEWLE
A5 4.1,
o HOMR IR pad HAKCT 10 RIZIRE.
* x(afy pad WAL VDD_SDIO i #h it thny fhith A bt (BRI R 30)

4.8.1 VDD_SDIO H,jik;

VDD_SDIO "] PASiEHL I ANHE AL, PRt VDD_SDIO HL sl il ph ShARE A FRBE R o P AR AL, b3 fet I A
VDD3P3_RTC #H [A] ] HL il

RSN, T AR MRS e #v2 45 VDD_SDIO fitd1. VDD_SDIO BRI PAZN 1.8V 85 VDD3P3_RTC —
B, T MTDI pad 7R SRR —— R i o 1.8V, fRi-Fif 55 VDD3P3_RTC —2L. eFuse bit i
FJEnTsid g VDD_SDIO HERIAF . BEAh, BPF RS kil ] DARCE 25 1748 ik il i 22 VDD_SDIO fry e
Ji

4.9 HhiefEsalak
%17 I T GPIO SCHAHEMISMEIA | Hrt (55

4 17: GPIO ZEfMiFesheds s

Signal Input Signal Output Signal Direct I/0 in IO_MUX
0 SPICLK in SPICLK out YES
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4. I0_MUX F= GPIO 3346 %

Signal Input Signal Output Signal Direct I/0 in IO_MUX
1 SPIQ_in SPIQ_out YES
2 SPID_in SPID_out YES
3 SPIHD_in SPIHD_out YES
4 SPIWP_in SPIWP_out YES
5 SPICSO0_in SPICSO0_out YES
6 SPICS1_in SPICS1_out -

7 SPICS2_in SPICS2_out -

8 HSPICLK _in HSPICLK _out YES
9 HSPIQ_in HSPIQ_out YES
10 HSPID_in HSPID_out YES
11 HSPICSO_in HSPICSO_out YES
12 HSPIHD_in HSPIHD_out YES
13 HSPIWP_in HSPIWP_out YES
14 UORXD_in UOTXD_out YES
15 UOCTS_in UORTS_out YES
16 UODSR_in UODTR_out -

17 U1RXD_in U1TXD_out YES
18 U1CTS_in U1RTS_out YES
23 12S00_BCK_in 12S00_BCK _out -

24 12S10_BCK_in 12S510_BCK _out -

25 12S00_WS_in 12S00_WS_out -

26 12S10_WS_in 12S10_WS_out -

27 12S0I_BCK_in 12S01_BCK _out -

28 12S0I_WS_in 12S0I_WS_out -

29 [2CEXTO_SCL_in I2CEXTO_SCL _out -

30 [2CEXTO_SDA_in I2CEXTO_SDA_out -

31 pwmO_syncO_in sdio_tohost_int_out -

32 pwmO_sync1_in pwmO_outOa -

33 pwmO_sync2_in pwmO_outOb -

34 pwm0O_f0_in pwmQ_outia -

35 pwmO_f1_in pwmO_out1b -

36 pwmO_f2_in pwmOQ_out2a -

37 - pwmO_out2b -

39 pcnt_sig_ch0_in0 - -

40 pcnt_sig_ch1_in0 - -

41 pcnt_ctrl_chO_in0 - -

42 pcnt_ctrl_ch1_in0 - -

43 pcnt_sig_ch0_in1 - -

44 pcnt_sig_ch1_in1 - -

45 pcnt_ctrl_chO_in1 - -

46 pcnt_ctrl_ch1_in1 - -

47 pcnt_sig_chO0_in2 - -

48 pent_sig_ch1_in2 - -

49 pcnt_ctrl_ch0_in2 - -
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Signal Input Signal Output Signal Direct I/0 in IO_MUX
50 pcnt_ctrl_ch1_in2 - -

51 pent_sig_ch0_in3 - -

52 pcnt_sig_ch1_in3 - -

53 pcnt_ctrl_ch0_in3 - -

54 pcnt_ctrl_ch1_in3 - -

55 pcnt_sig_chO_in4 - -

56 pcnt_sig_ch1_in4 - -

57 pcnt_ctrl_chO_in4 - -

58 pcnt_ctrl_ch1_in4 - -

61 HSPICS1_in HSPICS1_out -

62 HSPICS2_in HSPICS2_out -

63 VSPICLK _in VSPICLK _out_mux YES
64 VSPIQ_in VSPIQ_out YES
65 VSPID_in VSPID_out YES
66 VSPIHD_in VSPIHD_out YES
67 VSPIWP_in VSPIWP_out YES
68 VSPICSO_in VSPICSO_out YES
69 VSPICS1_in VSPICS1 _out -

70 VSPICS2_in VSPICS2_out -

71 pcnt_sig_chO_in5 ledc_hs_sig_outO -

72 pcent_sig_ch1_in5 ledc_hs_sig_out1 -

73 pcnt_ctrl_ch0_in5 ledc_hs_sig_out2 -

74 pcnt_ctrl_ch1_in5 ledc_hs_sig_out3 -

75 pcnt_sig_chO_in6 ledc_hs_sig_out4 -

76 pcnt_sig_ch1_in6 ledc_hs_sig_outb -

77 pcnt_ctrl_chO_in6 ledc_hs_sig_out6 -

78 pcnt_ctrl_ch1_in6 ledc_hs_sig_out7 -

79 pent_sig_ch0_in7 ledc_Is_sig_outO -

80 pcnt_sig_ch1_in7 ledc_ls_sig_out1 -

81 pcnt_ctrl_ch0_in7 ledc_Is_sig_out2 -

82 pcnt_ctrl_ch1_in7 ledc_ls_sig_out3 -

83 rmt_sig_in0 ledc_ls_sig_out4 -

84 rmt_sig_in1 ledc_lIs_sig_outb -

85 rmt_sig_in2 ledc_ls_sig_out6 -

86 rmt_sig_in3 ledc_Is_sig_out7 -

87 rmt_sig_in4 rmt_sig_outO -

88 rmt_sig_in5 rmt_sig_out1 -

89 rmt_sig_in6 rmt_sig_out2 -

90 rmt_sig_in7 rmt_sig_out3 -

91 - rmt_sig_out4 -

92 - rmt_sig_outb -

93 - rmt_sig_out6 -

94 - rmt_sig_out7 -

95 [2CEXT1_SCL_in [2CEXT1_SCL_out -
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Signal Input Signal Output Signal Direct I/0 in IO_MUX
96 [2CEXT1_SDA_in [2CEXT1_SDA_out -
97 host_card_detect_n_1 host_ccmd_od_pullup_en_n| -
98 host_card_detect_n_2 host_rst_n_1 -
99 host_card_write_prt_1 host_rst_n_2 -
100 host_card_write_prt_2 gpio_sdO_out -
101 host_card_int_n_1 gpio_sd1_out -
102 host_card_int_n_2 gpio_sd2_out -
103 pwm1_syncO_in gpio_sd3_out -
104 pwm1_synci_in gpio_sd4_out -
105 pwm1_sync2_in gpio_sdb5_out -
106 pwm_f0_in gpio_sd6_out -
107 pwm_f1_in gpio_sd7_out -
108 pwm1_f2_in pwm1_outOa -
109 pwmO_cap0_in pwm1_outOb -
110 pwmO_cap1_in pwmi_outia -
111 pwmO_cap2_in pwm1_out1b -
112 pwm1_cap0_in pwm1_out2a -
113 pwm1_capi_in pwm1_out2b -
114 pwm1_cap2_in pwm?2_out1h -
115 pwm2_flta pwm2_out1l -
116 pwm?2_fltb pwmz2_out2h -
117 pwm2_cap1_in pwm2_out2| -
118 pwm2_cap2_in pwm2_out3h -
119 pwm2_cap3_in pwm?2_out3| -
120 pwm3_flta pwm2_out4h -
121 pwm3_fltb pwm2_out4l -
122 pwm3_cap1_in - -
123 pwm3_cap2_in - -
124 pwm3_cap3_in - -
140 12S0I_DATA_inO 12S00_DATA_outO -
141 I2S0I_DATA_in1 12S00_DATA _out1 -
142 12S0I_DATA_in2 12S00_DATA_out?2 -
143 12S0I_DATA_in3 12S00_DATA_out3 -
144 12S0I_DATA_in4 12S00_DATA_out4 -
145 12S0I_DATA_in5 12S00_DATA_outb -
146 I2S0I_DATA_in6 12S00_DATA_out6 -
147 12S0I_DATA_in7 12S00_DATA_out? -
148 12S0I_DATA_in8 12S00_DATA_out8 -
149 12S0I_DATA_in9 12S00_DATA_out9 -
150 12S0I_DATA_in10 12S00_DATA_out10 -
151 I2S0I_DATA_in11 12S00_DATA_out11 -
152 I2S0I_DATA_in12 12S00_DATA_out12 -
153 I2S0I_DATA_in13 12S00_DATA_out13 -
154 I2S0I_DATA_in14 12S00_DATA_out14 -
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Signal Input Signal Output Signal Direct I/0 in IO_MUX
155 I2S0I_DATA_in15 12S00_DATA_out15 -
156 - 12S00_DATA_out16 -
157 - 12S00_DATA _out17 -
158 - 12S00_DATA_out18 -
159 - 12S00O_DATA_out19 -
160 - 12S00_DATA_out20 -
161 - 12S00_DATA_out21 -
162 - 12S00_DATA_out22 -
163 - 12S00_DATA_out23 -
164 12S11_BCK_in 12S11_BCK _out -
165 12S11_WS_in 12S11_WS_out -
166 12S11_DATA_inO 12S10_DATA_outO -
167 12S11_DATA_in1 12S10_DATA _outi -
168 12S11_DATA_in2 12S10_DATA_out?2 -
169 12S11_DATA_in3 12S10_DATA_out3 -
170 12S11_DATA_in4 12S10_DATA_out4 -
171 12S11_DATA_in5 12S10_DATA_outb -
172 12S11_DATA_in6 12S10_DATA_out6 -
173 12S11_DATA_in7 12S10_DATA_out7 -
174 12S11_DATA_in8 12S10_DATA_out8 -
175 12S11_DATA_in9 12S10_DATA_out9 -
176 12S11_DATA_in10 12S10_DATA_out10 -
177 12S11_DATA_in11 12S10_DATA _out11 -
178 I2S11_DATA_in12 12S10_DATA_out12 -
179 12S11_DATA_in13 12S10_DATA_out13 -
180 12S11_DATA_in14 12S10_DATA_out14 -
181 12S11_DATA_in15 12S10_DATA_out15 -
182 - 12S10_DATA_out16 -
183 - 12S10_DATA _out17 -
184 - 12S10_DATA_out18 -
185 - 12S10_DATA_out19 -
186 - 12S10_DATA_out20 -
187 - 12S10_DATA _out21 -
188 - 12S10_DATA_out22 -
189 - 12S10_DATA_out23 -
190 12S0I_H_SYNC pwm3_out1h -
191 I2S0I_V_SYNC pwm3_out1l -
192 12S0I_H_ENABLE pwm3_out2h -
193 12S11_H_SYNC pwm3_out2| -
194 12S11_V_SYNC pwma3_out3h -
195 12S11_H_ENABLE pwm3_out3| -
196 - pwma3_out4h -
197 - pwm3_out4l -
198 U2RXD_in U2TXD_out YES
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Signal Input Signal Output Signal Direct I/0 in IO_MUX
199 U2CTS_in U2RTS_out YES
200 emac_mdc_i emac_mdc_o -
201 emac_mdi_i emac_mdo_o -
202 emac_crs_i emac_crs_o -
203 emac_col_i emac_col_o -
204 pcmfsync_in bt_audio0_irqg -
205 pcmclk_in bt_audiol_irg -
206 pcmdin bt_audio2_irq -
207 - ble_audioO_irg -
208 - ble_audiol_irg -
209 - ble_audio2_irg -
210 - pcmfsync_out -
211 - pcmclk_out -
212 - pcmdout -
213 - ble_audio_syncO_p -
214 - ble_audio_sync1_p -
215 - ble_audio_sync2_p -
224 - sig_in_func224 -
225 - sig_in_func225 -
226 - sig_in_func226 -
227 - sig_in_func227 -
228 - sig_in_func228 -

Direct I/0 in 10_MUX ”YES” #5 {52t a] PAE 4 1O_MUX %% pad, Q058 sefE 25 ] GPIO Ae i
R, RAZRE AR B SIG_IN_SEL i

410

I0_MUX Pad %13

F 18 5 744~ /O pad [y IO_MUX Zhifig.

#¢ 18: 10_MUX Pad %14

GPIO | Pad Name Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Reset| Notes

0 GPIO0 GPIOO CLK_OUT1 | GPIOO - EMAC_TX_CLK 3 R

1 UOTXD UOTXD CLK_OUT3 | GPIO1 - - EMAC_RXD2 3 -

2 GPIO2 GPIO2 HSPIWP GPIO2 HS2_DATAO SD_DATAO | - 2 R

3 UORXD UORXD CLK_OUT2 | GPIOS - - - 3 -

4 GPIO4 GPIO4 HSPIHD GPIO4 HS2_DATA1 SD_DATA1 EMAC_TX_ER 2 R

5 GPIO5 GPIO5 VSPICSO GPIO5 HS1_DATA6 - EMAC_RX_CLK | 3

6 SD_CLK SD_CLK SPICLK GPIO6 HS1_CLK U1CTS - 3 -

7 SD_DATA 0O SD_DATAO | SPIQ GPIO7 HS1_DATAO U2RTS 3 -

8 SD_DATA_1 SD_DATA1 SPID GPIO8 HS1_DATA1 U2CTS 3 -

9 SD_DATA_2 SD_DATA2 | SPIHD GPIO9 HS1_DATA2 U1RXD 3 -

10 SD_DATA_3 SD_DATA3 | SPIWP GPIO10 HS1_DATA3 U1TXD 3 -

11 SD_CMD SD_CMD SPICSO GPIO11 HS1_CMD U1RTS - 3 -

12 MTDI MTDI HSPIQ GPIO12 HS2_DATA2 SD_DATA2 | EMAC_TXD3 2 R

13 MTCK MTCK HSPID GPIO13 HS2_DATA3 SD_DATA3 | EMAC_RX_ER 1 R

14 MTMS MTMS HSPICLK GPIO14 HS2_CLK SD_CLK EMAC_TXD2 1 R
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GPIO | Pad Name Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Reset| Notes
15 MTDO MTDO HSPICSO GPIO15 HS2_CMD SD_CMD EMAC_RXD3 3 R
16 GPIO16 GPIO16 - GPIO16 HS1_DATA4 U2RXD EMAC_CLK_OUT| 1 -
17 GPIO17 GPIO17 - GPIO17 HS1_DATA5 U2TXD EMAC_CLK_180 | 1 -
18 GPIO18 GPIO18 VSPICLK GPIO18 HS1_DATA7 - - 1 -
19 GPIO19 GPIO19 VSPIQ GPIO19 UOCTS - EMAC_TXDO 1 -
21 GPIO21 GPIO21 VSPIHD GPIO21 - - EMAC_TX_EN 1 -
22 GPIO22 GPIO22 VSPIWP GPIO22 UORTS - EMAC_TXD1 1 -
23 GPIO23 GPIO23 VSPID GPIO23 HS1_STROBE]| - - 1 -
25 GPIO25 GPIO25 - GPIO25 - - EMAC_RXDO 0 R
26 GPI026 GPI026 - GPI026 - - EMAC_RXD1 0 R
27 GPIO27 GPIO27 - GPIO27 - - EMAC_RX_DV 1 R
32 32K_XP GPIO32 - GPIO32 - - 0 R
33 32K_XN GPIO33 - GPIO33 - - 0 R
34 VDET_1 GPIO34 - GPI034 - - 0 R, I
35 VDET_2 GPIO35 - GPIO35 - - 0 R, I
36 SENSOR_VP GPIO36 - GPIO36 - - 0 R, |
37 SENSOR_CAPP| GPIO37 - GPIO37 - - 0 R, |
38 SENSOR_CAPN| GPIO38 - GPIO38 - - 0 R, I
39 SENSOR_VN GPIO39 - GPIO39 - - 0 R, I
LR A AL
“Reset” —#= 244> pad &7 5 ERIATCE -
* 0-1E=0 (dAH)
o 1-1E=1 (hAflfE)
* 2-IE=1, WPD=1 (M Afififg, THiHMH)
* 3-1E=1, WPU=1 (kg AflifE, bHrdapH)
B
e R-Pad iiit RTC_MUX HA RTC / ##ThRE.
o | - Pad HEEHEE N A GPIO.,
5% (ESP32 FEARMAS 1Y (M RE B DI RE e R RA .
4.11 RTC_MUX & JHH
F 19 ¥ T RTC & IAX B GPIO pad.
¢ 19: RTC_MUX g s
Analog Function
RTC GPIO Num | GPIO Num Pad Name 1 5 3
0 36 SENSOR_VP ADC_H ADC1_CHO -
1 37 SENSOR_CAPP | ADC_H ADC1_CH1 -
2 38 SENSOR_CAPN | ADC_H ADC1_CH2 -
3 39 SENSOR_VN ADC_H ADC1_CH3 -
4 34 VDET_A1 - ADC1_CH6 -
5 35 VDET_2 - ADC1_CH7 -
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4. I0_MUX F= GPIO 3346 %

Analog Function

RTC GPIO Num | GPIO Num Pad Name 1 5 3

6 25 GPIO25 DAC_1 ADC2_CHS8 -

7 26 GPIO26 DAC_2 ADC2_CH9 -

8 33 32K_XN XTAL_32K_N | ADC1_CH5 TOUCHS

9 32 32K_XP XTAL_32K_P | ADC1_CH4 TOUCH9

10 4 GPIO4 - ADC2_CHO TOUCHO

11 0 GPIOO - ADC2_CH1 TOUCH1

12 2 GPIO2 - ADC2_CH2 TOUCH2

13 15 MTDO - ADC2_CH3 TOUCHS3

14 13 MTCK - ADC2_CH4 TOUCH4

15 12 MTDI - ADC2_CH5 TOUCH5

16 14 MTMS - ADC2_CH6 TOUCH®6

17 27 GPIO27 - ADC2_CH7 TOUCH?7

412 FAFEAINER
AR ik Hitik i)
GPIO_OUT_REG GPIO 0-31 output register Ox3FF44004 | #2/5
GPIO_OUT_W1TS_REG GPIO 0-31 output register_W1TS Ox3FF44008 | 5
GPIO_OUT_W1TC_REG GPIO 0-31 output register_ W1TC Ox3FF4400C | HE
GPIO_OUT1_REG GPIO 32-39 output register Ox3FF44010 | /5
GPIO_OUT1_WITS_REG GPIO 32-39 output bit set register Ox3FF44014 | HE
GPIO_OUT1_WI1TC_REG GPIO 32-39 output bit clear register Ox3FF44018 | HE
GPIO_ENABLE_REG GPIO 0-31 output enable register Ox3FF44020 | #/5
GPIO_ENABLE_W1TS_REG GPIO 0-31 output enable register_ W1TS Ox3FF44024 | HE
GPIO_ENABLE_WA1TC_REG GPIO 0-31 output enable register W1TC Ox3FF44028 | 5
GPIO_ENABLE1_REG GPIO 32-39 output enable register Ox3FF4402C | #2/5
GPIO_ENABLE1_W1TS_REG GPIO 32-39 output enable bit set register Ox3FF44030 | 5
GPIO_ENABLE1_W1TC_REG GPIO 32-39 output enable bit clear register Ox3FF44034 | HE5
GPIO_STRAP_REG Bootstrap pin value register Ox3FF44038 | Hik
GPIO_IN_REG GPIO 0-31 input register Ox3FF4403C | Hik
GPIO_IN1_REG GPIO 32-39 input register Ox3FF44040 | Hik
GPIO_STATUS_REG GPIO 0-31 interrupt status register Ox3FF44044 | /5
GPIO_STATUS_WA1TS_REG GPIO 0-31 interrupt status register_W1TS Ox3FF44048 | 5
GPIO_STATUS_W1TC_REG GPIO 0-31 interrupt status register_W1TC Ox3FF4404C | HE
GPIO_STATUS1_REG GPIO 32-39 interrupt status register Ox3FF44050 | #2/5
GPIO_STATUS1_WA1TS_REG GPIO 32-39 interrupt status bit set register Ox3FF44054 | HE
GPIO_STATUS1_WA1TC_REG GPIO 32-39 interrupt status bit clear register Ox3FF44058 | HE
GPIO_ACPU_INT_REG GPIO 0-31 APP_CPU interrupt status Ox3FF44060 | Hik
GPIO 0-31 APP_CPU non-maskable interrupt sta- .

GPIO_ACPU_NMI_INT_REG s Ox3FF44064 | Hik
GPIO_PCPU_INT_REG GPIO 0-31 PRO_CPU interrupt status Ox3FF44068 | His
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4. I0_MUX F= GPIO 3346 %

AR ik Hitik i)
GPIO 0-31 PRO_CPU non-maskable interrupt sta-
GPIO_PCPU_NMI_INT_REG s Ox3FF4406C | His
GPIO_ACPU_INT1_REG GPIO 32-39 APP_CPU interrupt status Ox3FF44074 | Hi
GPIO 32-39 APP_CPU non-maskable interrupt .
GPIO_ACPU_NMI_INT1_REG Ox3FF44078 | Hik
status
GPIO_PCPU_INT1_REG GPIO 32-39 PRO_CPU interrupt status Ox3FF4407C | Hik
GPIO 32-39 PRO_CPU non-maskable interrupt
GPIO_PCPU_NMI_INT1_REG Ox3FF44080 | His
status
GPIO_PINO_REG Configuration for GPIO pin O Ox3FF44088 | {3/
GPIO_PIN1_REG Configuration for GPIO pin 1 Ox3FF4408C | /5
GPIO_PIN2_REG Configuration for GPIO pin 2 Ox3FF44090 | /5
GPIO_PIN38_REG Configuration for GPIO pin 38 Ox3FF44120 | #2/5
GPIO_PIN39_REG Configuration for GPIO pin 39 Ox3FF44124 | /5
GPIO_FUNCO_IN_SEL_CFG_REG Peripheral function O input selection register Ox3FF44130 | #2/5
GPIO_FUNC1_IN_SEL_CFG_REG Peripheral function 1 input selection register Ox3FF44134 | /5
GPIO_FUNC254_IN_SEL_CFG_REG | Peripheral function 254 input selection register Ox3FF44528 | /5
GPIO_FUNC255_IN_SEL_CFG_REG | Peripheral function 255 input selection register Ox3FF4452C | /5
GPIO_FUNCO_OUT_SEL_CFG_REG | Peripheral output selection for GPIOO Ox3FF44530 | #/5
GPIO_FUNC1_OUT_SEL_CFG_REG | Peripheral output selection for GPIO1 Ox3FF44534 | {#/5
GPIO_FUNC38_OUT_SEL_CFG_REG Peripheral output selection for GPIO38 Ox3FF445C8 | /5
GPIO_FUNC39_OUT_SEL_CFG_REG Peripheral output selection for GPIO39 Ox3FF445CC | /5
e ik Hitik Vi)

IO_MUX_PIN_CTRL

Clock output configuration register

Ox3FF49000 | /5

IO_MUX_GPIO36_REG

Configuration register for pad GPIO36

Ox3FF49004 | Bi/5

IO_MUX_GPIO37_REG

Configuration register for pad GPIO37

Ox3FF49008 | /5

IO_MUX_GPIO38_REG

Configuration register for pad GPIO38

Ox3FF4900C | /5

IO_MUX_GPIO39_REG

Configuration register for pad GPIO39

OX3FF49010 | 8/

IO_MUX_GPIO34_REG

Configuration register for pad GPIO34

Ox3FF49014 | B/5

IO_MUX_GPIO35_REG

Configuration register for pad GPIO35

OX3FF49018 | 18/

IO_MUX_GPIO32_REG

Configuration register for pad GPIO32

Ox3FF4901C | /5

IO_MUX_GPIO33_REG

Configuration register for pad GPIO33

Ox3FF49020 | /5

IO_MUX_GPIO25_REG

Configuration register for pad GPIO25

Ox3FF49024 | /5

IO_MUX_GPIO26_REG

Configuration register for pad GPIO26

Ox3FF49028 | /5

IO_MUX_GPIO27_REG

Configuration register for pad GPIO27

Ox3FF4902C | B/5

IO_MUX_MTMS_REG

Configuration register for pad MTMS

Ox3FF49030 | /5

IO_MUX_MTDI_REG

Configuration register for pad MTDI

Ox3FF49034 | /5

IO_MUX_MTCK_REG

Configuration register for pad MTCK

Ox3FF49038 | /5

IO_MUX_MTDO_REG

Configuration register for pad MTDO

Ox3FF4903C | /5

IO_MUX_GPIO2_REG

Configuration register for pad GPIO2

Ox3FF49040 | B/5

IO_MUX_GPIOO0_REG

Configuration register for pad GPIOO

Ox3FF49044 | /5
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AR ik Hitik i)
IO_MUX_GPIO4_REG Configuration register for pad GPIO4 Ox3FF49048 | /5
IO_MUX_GPIO16_REG Configuration register for pad GPIO16 Ox3FF4904C | /5
IO_MUX_GPIO17_REG Configuration register for pad GPIO17 Ox3FF49050 | /5
IO_MUX_SD_DATA2_REG Configuration register for pad SD_DATA2 Ox3FF49054 | /5
IO_MUX_SD_DATA3_REG Configuration register for pad SD_DATA3 Ox3FF49058 | /5
IO_MUX_SD_CMD_REG Configuration register for pad SD_CMD Ox3FF4905C | /5
IO_MUX_SD_CLK_REG Configuration register for pad SD_CLK Ox3FF49060 | #/5
IO_MUX_SD_DATAO_REG Configuration register for pad SD_DATAO Ox3FF49064 | #¢/5
IO_MUX_SD_DATA1_REG Configuration register for pad SD_DATA1 Ox3FF49068 | i%/5
IO_MUX_GPIO5_REG Configuration register for pad GPIO5 Ox3FF4906C | #/5
IO_MUX_GPIO18_REG Configuration register for pad GPIO18 Ox3FF49070 | /5
IO_MUX_GPIO19_REG Configuration register for pad GPIO19 Ox3FF49074 | /5
IO_MUX_GPIO20_REG Configuration register for pad GPIO20 Ox3FF49078 | /5
IO_MUX_GPIO21_REG Configuration register for pad GPIO21 Ox3FF4907C | /5
IO_MUX_GPIO22_REG Configuration register for pad GPIO22 Ox3FF49080 | /5
IO_MUX_UORXD_REG Configuration register for pad UORXD Ox3FF49084 | /5
IO_MUX_UOTXD_REG Configuration register for pad UOTXD Ox3FF49088 | #/5
IO_MUX_GPIO23_REG Configuration register for pad GPIO23 Ox3FF4908C | {#/5
I0_MUX_GPIO24_REG Configuration register for pad GPIO24 OxB3FF49090 | /5

S H5 | ik Hid Ei
GPIO fic ¥t / Bl {ds

RTCIO_RTC_GPIO_OUT_REG RTC GPIO output register Ox3FF48400 | /5
RTCIO_RTC_GPIO_OUT_W1TS_REG RTC GPIO output bit set register Ox3FF48404 | H5
RTCIO_RTC_GPIO_OUT_WA1TC_REG RTC GPIO output bit clear register Ox3FF48408 | HE
RTCIO_RTC_GPIO_ENABLE_REG RTC GPIO output enable register Ox3FF4840C | /5
RTCIO_RTC_GPIO_ENABLE_W1TS_REG| RTC GPIO output enable bit set register Ox3FF48410 | HE5
RTCIO_RTC_GPIO_ENABLE_W1TC_REG| RTC GPIO output enable bit clear register Ox3FF48414 | H5
RTCIO_RTC_GPIO_STATUS_REG RTC GPIO interrupt status register Ox3FF48418 | #/5
RTCIO_RTC_GPIO_STATUS_WA1TS_REG | RTC GPIO interrupt status bit set register Ox3FF4841C | H5
RTCIO_RTC_GPIO_STATUS_WA1TC_REG | RTC GPIO interrupt status bit clear register Ox3FF48420 | H5
RTCIO_RTC_GPIO_IN_REG RTC GPIO input register Ox3FF48424 | Hisk
RTCIO_RTC_GPIO_PINO_REG RTC configuration for pin O Ox3FF48428 | /5
RTCIO_RTC_GPIO_PIN1_REG RTC configuration for pin 1 Ox3FF4842C | /5
RTCIO_RTC_GPIO_PIN2_REG RTC configuration for pin 2 Ox3FF48430 | /5
RTCIO_RTC_GPIO_PIN3_REG RTC configuration for pin 3 Ox3FF48434 | #/5
RTCIO_RTC_GPIO_PIN4_REG RTC configuration for pin 4 Ox3FF48438 | /5
RTCIO_RTC_GPIO_PIN5_REG RTC configuration for pin 5 Ox3FF4843C | i%/5
RTCIO_RTC_GPIO_PIN6_REG RTC configuration for pin 6 Ox3FF48440 | /5
RTCIO_RTC_GPIO_PIN7_REG RTC configuration for pin 7 Ox3FF48444 | /5
RTCIO_RTC_GPIO_PIN8_REG RTC configuration for pin 8 Ox3FF48448 | /5
RTCIO_RTC_GPIO_PIN9_REG RTC configuration for pin 9 Ox3FF4844C | #/5
RTCIO_RTC_GPIO_PIN10_REG RTC configuration for pin 10 Ox3FF48450 | /5
RTCIO_RTC_GPIO_PIN11_REG RTC configuration for pin 11 Ox3FF48454 | /5
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AR ik Hitik Vi1
RTCIO_RTC_GPIO_PIN12_REG RTC configuration for pin 12 Ox3FF48458 | /5
RTCIO_RTC_GPIO_PIN13_REG RTC configuration for pin 13 Ox3FF4845C | /5
RTCIO_RTC_GPIO_PIN14_REG RTC configuration for pin 14 Ox3FF48460 | /5
RTCIO_RTC_GPIO_PIN15_REG RTC configuration for pin 15 Ox3FF48464 | /5
RTCIO_RTC_GPIO_PIN16_REG RTC configuration for pin 16 Ox3FF48468 | /5
RTCIO_RTC_GPIO_PIN17_REG RTC configuration for pin 17 Ox3FF4846C | /5
RTCIO_DIG_PAD_HOLD_REG RTC GPIO hold register Ox3FF48474 | #/5
GPIO RTC yReMd ¥ %7 77 2%

RTCIO_HALL_SENS_REG Hall sensor configuration Ox3FF48478 | /5
RTCIO_SENSOR_PADS_REG Sensor pads configuration register Ox3FF4847C | /5
RTCIO_ADC_PAD_REG ADC configuration register Ox3FF48480 | /5
RTCIO_PAD_DAC1_REG DAC1 configuration register Ox3FF48484 | #/5
RTCIO_PAD_DAC2_REG DAGC?2 configuration register Ox3FF48488 | /5
RTCIO_XTAL_32K_PAD_REG 32KHz crystal pads configuration register Ox3FF4848C | #/5
RTCIO_TOUCH_CFG_REG Touch sensor configuration register Ox3FF48490 | /5
RTCIO_TOUCH_PADO_REG Touch pad configuration register Ox3FF48494 | /5
RTCIO_TOUCH_PAD9_REG Touch pad configuration register Ox3FF484B8 | /5
RTCIO_EXT_WAKEUPO_REG External wake up configuration register Ox3FF484BC | #/5
RTCIO_XTL_EXT_CTR_REG Crystal power down enable gpio source Ox3FF484C0 | /5
RTCIO_SAR_I2C_IO_REG RTC 12C pad selection Ox3FF484C4 | /5
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413 %A

Register 4.1: GPIO_OUT_REG (0x0004)

C |

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘ Reset

GPIO_OUT_REG GPIO0-31 #iifl. (/%)

Register 4.2: GPIO_OUT_W1TS_REG (0x0008)

B |

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘ Reset

GPIO_OUT_WATS_REG GPIO0-31 #ij i B 7 7ae . &F—fiE 1, W GPIO_OUT_REG 1 [ #H M Air
HeE 1, (HE)

Register 4.3: GPIO_OUT_W1TC_REG (0x000c)

C |

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘Reset

GPIO_OUT_WITC_REG GPIO0-31 #ii i E 27 fras. f—fi & 1, W GPIO_OUT_REG 1 iiAH A

2WE. (H5)

Register 4.4: GPIO_OUT1_REG (0x0010)

S N
&

& O
A\

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOXxxxxxxx‘Reset

GPIO_OUT_DATA GPIO32-39 #i . (Hi)
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Register 4.5: GPIO_OUT1_W1TS_REG (0x0014)

S S
GQ’ O

& 7
A

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOO|xxxxxxxx‘Reset

GPIO_OUT_DATA GPIO32-39 #ij i {H & v s . BE—0rE 1, W GPIO_OUT1_DATA 1 ff#H b iz
HeE 1. (Hi)

Register 4.6: GPIO_OUT1_W1TC_REG (0x0018)

S N
8

& O
&

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOO|xxxxxxxx‘Reset

GPIO_OUT_DATA GPIO32-39 #j H{H G EZEFFas. ®—0rE 1, N GPIO_OUT1_DATA HAH A

L%, (15)

Register 4.7: GPIO_ENABLE_REG (0x0020)

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘Reset

GPIO_ENABLE_REG GPIO0-31 # i fififig. (3%/5)

Register 4.8: GPIO_ENABLE_W1TS_REG (0x0024)

E ]

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘Reset

GPIO_ENABLE_W1TS_REG GPIO0-31 i i i fE B %7 f7#s . f—Ni % 1, W GPIO_ENABLE 11
M AHE 1, (HE)
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Register 4.9: GPIO_ENABLE_W1TC_REG (0x0028)

E ]

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘Reset

GPIO_ENABLE_W1TC_REG GPIO0-31 it ik i E % frde. (& 1, W GPIO_ENABLE
HIMN A% . (HF)

Register 4.10: GPIO_ENABLE1_REG (0x002c)

GQ’& 0(5/%
2 N
& &

E T ]

’OOOOOOOOOOOOOOOOOOOOOOOOXXxxxxxx‘Reset

GPIO_ENABLE_DATA GPIO32-39 #Hiffifig. (12/5)

Register 4.11: GPIO_ENABLE1_W1TS_REG (0x0030)

& 2
& 07
A

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOXxxxxxxx‘Reset

GPIO_ENABLE_DATA GPIO32-39 #i i i G B 1 F7 i e . F—0iE 1, W GPIO_ENABLET ¢4
Mt E 1. (HE)

Register 4.12: GPIO_ENABLE1_W1TC_REG (0x0034)

& 2
& O/
¢

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOxxxxxxxx‘Reset

GPIO_ENABLE DATA GPIO32-39 #ith g i§ E % frde. Mok 1, W GPIO_ENABLET rfjiH
R 2iEF. (HEF)

REFER 61 ESP32 # A%:% Fijt V4.0



4. I0_MUX F= GPIO 3346 %

Register 4.13: GPIO_STRAP_REG (0x0038)

D &
Q)(-OQ)(\\ \O /
A

’31 16 | 15 0‘

’OOOOOOOOOOOOOOOOXxxxxxxxxxxxxxxx‘Reset

GPIO_STRAPPING GPIO strapping £ : boot_sel_chip[5:0] ¥ bit5 | bit0 4} Bilx$ R MTDI, GPIOO,
GPIO2, GPIO4, MTDO, GPIO5.

Register 4.14: GPIO_IN_REG (0x003c)

E ]

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘ Reset

GPIO_IN_REG GPIO0-31 i AfH. &4~ bit {03 pad A SMIAME, HLATFTAMS IR S, Bt bit
ERR 1, RANSIR AR, 1t bit ERH 0. (Hi%)

Register 4.15: GPIO_IN1_REG (0x0040)

(AQ)& O>$ s
2 N
& &

E T ]

’OOOOOOOOOOOOOOOOOOOOOOOOX><><><><><><X‘Reset

GPIO_IN_DATA_NEXT GPIO32-39 #i Affi. 454> bit ft3 pad oM Al . (HiE)

Register 4.16: GPIO_STATUS_REG (0x0044)

E ]

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘ Reset

GPIO_STATUS_REG GPIO0-31 H1 bR 27 A7 o &1 bit FR ] LAVE A B~ CPU [ i v T, (] B
¥ i%4 GPIO_PINA_REG [ty 0-4 bit 1% [y GPIO_STATUS_INTERRUPT (i e B4 1. (32/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.17: GPIO_STATUS_W1TS_REG (0x0048)

E ]

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘Reset

GPIO_STATUS W1TS_REG GPIO0-31 OIS BB AR — i H 1,
GPIO_STATUS_INTERRUPT Hpy#f s it B 1. (i)

Register 4.18: GPIO_STATUS_W1TC_REG (0x004c)

E |

’ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ‘ Reset

GPIO_STATUS W1TC REG GPIO0-31 HRSE RSN 1, 0
GPIO_STATUS_INTERRUPT ity 5%, (HE)

Register 4.19: GPIO_STATUS1_REG (0x0050)

&& 5
(%) @)
N &

i [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOX><><><xxxx‘Reset

GPIO_STATUS_INTERRUPT GPIO32-39 k7S, (5/5)

Register 4.20: GPIO_STATUS1_W1TS_REG (0x0054)

& 5
& @)
N &

i [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOX><><><xxxx‘Reset

GPIO_STATUS_INTERRUPT GPIO32-39 ST NI (VAR S — i E 1,
GPIO_STATUS_INTERRUPTA HfiH it 1. (HE)
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4. I0_MUX F= GPIO 3346 %

Register 4.21: GPIO_STATUS1_W1TC_REG (0x0058)

&
&L
%\é\
7/
S
S &%
§ ;
S O
& &
’31 8|7 0‘
[0 000 0000000000000O0O00O00O0O0O0 O0[x x x x x x x x|Reset

GPIO_STATUS_INTERRUPT GPIO32-39 1 [ Ik 35 7% % & 17 28, — B
GPIO_STATUS_INTERRUPT1 HiftH N 2 E. (HE)

Register 4.22: GPIO_ACPU_INT_REG (0x0060)

1,

|

X X ‘ Reset

GPIO_ACPU_INT_REG GPIO0-31 APP CPU HlpIRAS 27 ae, (Hik)

Register 4.23: GPIO_ACPU_NMI_INT_REG (0x0064)

X X ‘ Reset

GPIO_ACPU_NMIL_INT_REG GPIO0-31 APP CPU FEBtik H Wk &S 23, (Hi%)

Register 4.24: GPIO_PCPU_INT_REG (0x0068)

XX ‘ Reset

GPIO_PCPU_INT_REG GPIO0-31 PRO CPU HlpR S ZFrae ., (Hi%)

Register 4.25: GPIO_PCPU_NMI_INT_REG (0x006c)

|

X X ‘ Reset

GPIO_PCPU_NMLINT_REG GPIO0-31 PRO CPU HEJ# il H Wik S35 fres . (Hik)
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4. I0_MUX F= GPIO 3346 %

Register 4.26: GPIO_ACPU_INT1_REG (0x0074)

I &
% O
& &

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOXXxxxxxx‘Reset

GPIO_APPCPU_INT GPIO32-39 APP CPU H IRk S 25728, (i)

Register 4.27: GPIO_ACPU_NMI_INT1_REG (0x0078)

> &
Q
& o)
§

[ [ ]

’OOOOOOOOOOOOOOOOOOOOOOOO|><xxxxxxx‘Reset

GPIO_APPCPU_NMI_INT GPIO32-39 APP CPU JEGt it h Rk S &7 8s . (M)

Register 4.28: GPIO_PCPU_INT1_REG (0x007c)

D &
GJQ}A Q\O 4
N ©

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOXXxxxxxx‘Reset

GPIO_PROCPU_INT GPIO32-39 PRO CPU HlpIR &S 257748, (i)

Register 4.29: GPIO_PCPU_NMI_INT1_REG (0x0080)

S O
5 of
\

E [ ]

’OOOOOOOOOOOOOOOOOOOOOOOOXX><><xxxx‘Reset

GPIO_PROCPU_NMIL_INT GPIO32-39 PRO CPU kBt Fh Wik S 2r s . (Hik)
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4. I0_MUX F= GPIO 3346 %

Register 4.30: GPIO_PIN/_REG (: 0-39) (0x88+0x4*)

&
é& &8\
6?‘ {ﬁ(}g ’ Q((/ Q®
’\§ ’ (\/$?\ '\§ ’ O VQ ’
@6@ O/\%\ & Og\% O/\%‘ & Og\%\ D
& Cg\ \@%@ Cg\ OQ\ @é"‘ ég\ \@%@

’31 18 | 17 13|12 11|10 (9 716 31 2|1 0‘

’OOOOOOOOOOOOOOxxxxxO Ofx|x x x|[0 O O Ofx]O0 O‘Reset

GPIO_PIN/_INT_ENA bit0: APP CPU Hiliffifi; (i/5)
bit1: APP CPU Hk ik i i e ;
bit3: PRO CPU i fig ;
bitd: PRO CPU HJ5# il Hh Wi BE

GPIO_PIN/_WAKEUP_ENABLE GPIO Mufiififige. HEERr CPU M Light-sleep Himefiit, (5/5)

GPIO_PIN/_INT_TYPE 0: GPIO Hili2e; (i/5)
1o ETHEA

TR A

il

R Ll A

e FEL P

GPIO_PINn_PAD_DRIVER 0O: FE##it: 10 AR, (3/5)

a »~ WON

Register 4.31: GPIO_FUNC_IN_SEL_CFG_REG (7: 0-255) (0x130+0x4*m)

>
9
o &
LN \é/
A Q7
@/eo eo\
) PSS N
Q)GQJ Q407 \03
@ & & &
’31 8 7 6 5 0‘

’OOOOOOOOOOOOOOOOOOOOOOOOxxxxxxxx‘Reset

GPIO_SIGm_IN_SEL 3% GPIO xe i, 1: @ik GPIO e[ ; 0 HiE@at I0_MUX 815
SHAMNE. (/5)

GPIO_FUNC_IN_INV_SEL JehEsm AE. 1: & O Ak, (B/5)

GPIO_FUNCm_IN_SEL &%y A m E#istil. skt 1 4~ GPIO Re i i A b 5155 1%
P, SRR Ox38 SiH E L i A MG S iE I B e O30 S1E R T A G5 &R, (5/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.32: GPIO_FUNCn_OUT_SEL_CFG_REG (n: 0-19, 21-23, 25-27, 32-33) (0x530+0x4*)

> &
Qe &
o@co o A
<\/ 7/, (\/ <\/
S SOsUsY ¥
@ O<< O<< OQ N
O O50507 O
& K& X &K

’ 31 1211 (10| 9 |8 0 ‘

’OOOOOOOOOOOOOOOOOOOOxxxxxxxxxxxx‘Reset

GPIO_FUNC/r_OEN_INV_SEL 1: f#iifiiaefi=; O Aidmih i . (3v/5)

GPIO_FUNCn_OEN_SEL 1: %M GPIO_ENABLE_REG bit n B B difef=2. 0: fdifi M4k
POEE RS . (BY5)

GPIO_FUNC/_OUT_INV_SEL 1: Jght#ifE; 0: ARbbtiE. (5/5)

GPIO_FUNCn_OUT_SEL GPIO %t n mk$FEdl. Hh s (0<=s<256) % 4 4 i%
wmdE s 5 GPIO #d n. HA 256 #H#F GPIO_OUT_REG/GPIO_OUT1_REG #i
GPIO_ENABLE_REG/GPIO_ENABLE1_REG Y bit n ik s . (3/8)

Register 4.33: I0_MUX_PIN_CTRL (0x3FF49000)

& K N Q7
\@?Q) Q\%’ o Q\%’
B P R ) O]
] 0x0 0x0 0x0 0x0 \ Reset

PR 12S0 HhSemfppda b £ :

CLK_OUT1, T PIN_CTRL[3:0] = 0x0;

CLK_OUT2, it PIN_CTRL[3:0] = 0x0 and PIN_CTRL[7:4] = 0xO0;
CLK_OUT3, Fits PIN_CTRL[3:0] = 0x0 and PIN_CTRL[11:8] = 0x0.

PR 1281 b Semfphdar b £ :

CLK_OUT1, T PIN_CTRL[3:0] = OxF;

CLK_OUT2, it PIN_CTRL[3:0] = OxF and PIN_CTRL[7:4] = 0xO0;
CLK_OUTS, fit8 PIN_CTRL[3:0] = OxF and PIN_CTRL[11:8] = 0x0,  (i8/5)

B
HEeH Lkl EHE .
CLK_OUT1-3 1 #E I0_MUX Pad %1 3 25
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4. I0_MUX F= GPIO 3346 %

Register 4.34: |0_MUX_x_REG (x: GPIO0-GPIO39) (0x10+4*%)

> o &, &L & ¢ & &
@ RN N DRSS
& & ST L OO
’31 15|l4 12|11 10|9|8|7|6 5|4|3|2|1|0‘
]ooooooooooooooooo| 0x0 |0x2|o|o|o|0xo|o|o|o|o|o\Reset

MCU_SEL {55k IO_MUX JifiE. O: PEFEIIRE 15 10 BLHEIhAE 25 PAMCRHE. (B9/F)
FUN_DRV EHIKENSRE, fEBOR, SR, (8/5)

FUN_IE pad RO AERE. 1: $IAGERE; O #AXHM]. (B/5)

FUN_WPU pad iy LRifiieg. 1: WaB LRffiaE; 00 WAl LR, (3/5)
FUN_WPD pad fy FHiffifig. 1: WNERRIfERE: 00 Wil MRk, (B/5)
MCU_DRV HEHRAS T 245 pad RBRSNSRE, (0K, SREDBR. (3/5)

MCU_IE IERREIT pad RO AGERE. 1: fAflRE; O: FAXH. (B/5)
MCU_WPU ERRIAT pad iy EHIfERE. 1: W LHIfERE; O W EHikM. (39/5)
MCU_WPD EIR#T pad B FHIfERE. 1: WEF FRLfEAE; O WES NRIXRH. (B/5)
SLP_SEL pad pyHEMREIAESE. B 1 R EREIEIRIA . (3/5)

MCU_OE &MU pad Hy%m L ERE. 1: L OERE; 2: fii ki, (3/5)

Register 4.35: RTCIO_RTC_GPIO_OUT_REG (0x0000)

@‘2’&
%)
& &

’31 14|13 0‘

’xxxxxxxx><><xxxxxxxx|OOOOOOOOOOOOOO‘Re5et

RTCIO_RTC_GPIO_OUT_DATA GPIOO0-17 i 2774+ . Bit14 2 GPIO[0], bit15 & GPIO[1], PAL
K. (B9/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.36: RTCIO_RTC_GPIO_OUT_W1TS_REG (0x0004)

@"’&
(%)
& N

’31 14|13 0‘

’xxxxxxxxxxxxxxxxxx|OOOOOOOOOOOOOO‘Re5et

RTCIO_RTC_GPIO_OUT_DATA_W1TS GPIO0-17 i H FES. &M% 1, W RT-
CIO_RTC_GPIO_OUT Wyt fitheaE 1. (RE)

Register 4.37: RTCIO_RTC_GPIO_OUT_W1TC_REG (0x0008)

’31 14 |13 0‘

’xxxxxxx><><x><xxxxxxxOOOOOOOOOOOOOO‘Reset

RTCIO_RTC_GPIO_OUT_DATA_W1TC GPIOCO-17 iR arfras. & & 1, W RT-
CIO_RTC_GPIO_OUT i &% . (H5H)

Register 4.38: RTCIO_RTC_GPIO_ENABLE_REG (0x000C)

@"’&
%)
& &

’31 14|13 0‘

’xxxxxxxxxxxxxxxxxx|OOOOOOOOOOOOOO‘Re5et

RTCIO_RTC_GPIO_ENABLE GPIOO0-17 #yH {iifg. Bit14 2 GPIO[0], bit15 & GPIO[1], DAL,
1 %0 GPIO Mt . (B/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.39: RTCIO_RTC_GPIO_ENABLE_W1TS_REG (0x0010)

&
e
&
%Q)
\@
o

14 |13
OOOOOOOOOOOOOO‘Reset

Wb A RE N E T AEAR. B E 1, W RT-

RTCIO_RTC_GPIO_ENABLE_W1TS GPIO0-17
(H5)

CIO_RTC_GPIO_ENABLE H g MW A7 ho& 1,

Register 4.40: RTCIO_RTC_GPIO_ENABLE_W1TC_REG (0x0014)

S

$
e o
\J\Q)
|

14|13
|oooooooooooooo\Reset

RTCIO_RTC_GPIO_ENABLE W1TC GPIOO-17 #Hi i fifeiE % feas. & —N0 & 1, W RT-

CIO_RTC_GPIO_ENABLE A7 &iEE. (H5F)

Register 4.41: RTCIO_RTC_GPIO_STATUS_REG (0x0018)

S

od o
&
o]

14|13
|oooooooooooooo\Reset

RTCIO_RTC_GPIO_STATUS_INT GPIO0-17 H1lpikzs. Bit14 j& GPIO[0], bit15 2 GPIO[1], Al
Kotk ILEFAERL [E AR RTCIO_RTC_GPIO_PINA_REG f#) RTCIO_RTC_GPIO_PINA_INT_TYPE

R A, 1 A M TR, O RRBA . (39/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.42: RTCIO_RTC_GPIO_STATUS_W1TS_REG (0x001C)

D

&
%)
& &

14|13

B |

’xxxxxxxxxxxxxxxxxx|OOOOOOOOOOOOOO‘Reset

RTCIO_RTC_GPIO_STATUS_INT W1TS GPIO0-17 ik B 2 fF 8. B —% 1, W RT-
CIO_RTC_GPIO_STATUS_INT Hr# it 1., (HE)

Register 4.43: RTCIO_RTC_GPIO_STATUS_W1TC_REG (0x0020)

D

(\\
%)
& N

14|13 0‘

OOOOOOOOOOOOOO‘Reset

RTCIO_RTC_GPIO_STATUS_INT W1TC GPIO0-17 W iEi 25, 84— v E 1, W RT-
CIO_RTC_GPIO_STATUS_INT it fieiEE. (H5)

Register 4.44: RTCIO_RTC_GPIO_IN_REG (0x0024)

& S

/ Q}A

& &

14 | 13 0 ‘

’xxxxxxx><xxxxxxxxxx|OOOOOOOOOOOOOO‘Re5et

B

RTCIO_RTC_GPIO_IN_NEXT GPIO0-17 i Aff. Bit14 2 GPIO[0], bit15 & GPIO[1], DAL,

A~ bit 0% pad WA SN AME, LT ShG IR T, B DIt (B R 1, Ao Ahs | R AT,
I bit {ER7 K 0, (Hi3%)
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4. I0_MUX F= GPIO 3346 %

Register 4.45: RTCIO_RTC_GPIO_PIN/_REG (1: 0-17) (28+4*)

<
N
& &
Q7 S
\é(/\} &éﬁ Q9Q‘
SRS v
\e(\/ é\/ \$<\/
O7 5O O
O/Q C)(/-é2 O/Q
D & & D &
o O 7 &7 0
@ & & ¢ & ¢
’31 11| 10 |9 716 3 2 1 0‘

’OOOOOOOOOOOOOOOOOOOOOXX><><OOOO><O o\Reset

RTCIO_RTC_GPIO_PINn_WAKEUP_ENABLE GPIO M. SR EERF4bF Light-sleep i) ESP32
W, (5/5)

RTCIO_RTC_GPIO_PIN/_INT_TYPE GPIO HilikskefF. (3/5)
0: GPIO Hrli 14l

I L LY

MR

fE—7 %

IR

e Pl A

O A WO N =

RTCIO_RTC_GPIO_PINn_PAD_DRIVER Pad Ikafi#idff. 0: Ewhmt; 1 R, (5/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.46: RTCIO_DIG_PAD_HOLD_REG (0x0074)

E ]

’ 0 ‘ Reset

RTCIO_DIG_PAD_HOLD_REG #t##f—/ 4¥ pad & T hold {R%5. O: fei/FiE#4#4E; 1: T hold
W& (/5)

AR ik

Bit[0] pad UORTD Hold ZhgEffi g
Bit[1] pad UOTXD Hold T REfifig (i
Bit[2] pad SD_CLK Hold Bk fiifig i
Bit[3] pad SD_DATAQ Hold T e i g i
Bit[4] pad SD_DATA1 Hold ZhEEff FE (7
Bit[5] pad SD_DATA2 Hold JjBEfii gz
Bit[6] pad SD_DATA3 Hold T g fli i i
Bit[7] pad SD_CMD Hold HjfEflifig i
Bit[8] pad GPIOS5 Hold BB fdifgfir
Bit[9] pad GPIO16 Hold ZhREMEHES]
Bit[10] pad GPIO17 Hold Hfg (i fg i
Bit[11] pad GPIO18 Hold ZhREMEHES
Bit[12] pad GPIO19 Hold Zfgffi g
Bit[13] pad GPIO20 Hold figfli e
Bit[14] pad GPIO21 Hold ZIfE{EAE,
Bit[15] pad GPI022 Hold T REfHi (i
Bit[16] pad GPIO23 Hold ) g f#i gz

Register 4.47: RTCIO_HALL_SENS_REG (0x0078)

v
S
\Z %4
IR N
O e o 7 é
O $
Q's Q's @%

’ 31|30 |29 0‘

]oooooooooooooooooooooooooooooooo\Reset

RTCIO_HALL_XPD_HALL % %/R1& s L, %48 VP M UN. (5/5)

RTCIO_HALL_PHASE [t /R et mtiett. (30/%5)
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4. I0_MUX F= GPIO 3346 %

Register 4.48: RTCIO_SENSOR_PADS_REG (0x007C)

RTCIO_SENSOR_SENSEn HOLD ‘& 1 {3588 n i . O IEaE. (3/%)

RTCIO_SENSOR_SENSE/_MUX_SEL 1: EffL4% n 5 RTC by, 0: L Ras n 55+
IO_MUX. (3/5)

RTCIO_SENSOR_SENSEn_FUN_SEL ## RTCIO_MUX ZjfE . 0: #4% Function 0; 1: 34§ Function
1. (%)

RTCIO_SENSOR_SENSEn_SLP_SEL pad ¥R RS . pad i A BRI B RF I bit &
1. (/5)

RTCIO_SENSOR_SENSEn_SLP_IE [T pad ik AfERE. 10 fiGE; O kM. (/5)

RTCIO_SENSOR_SENSE/_FUN_IE pad [## AffiGE. 1: {#ifg; 0: %M. (%/5)

Register 4.49: RTCIO_ADC_PAD_REG (0x0080)

18|17 0‘

RTCIO_ADC_ADC/_HOLD ‘& 1 ¥ % pad it HifE, O: IE#lE. (3/5)
RTCIO_ADC_ADC/_MUX_SEL 0: #4% pad 5%(F I0_MUX. 1: 4% pad 5§ RTC #ith. (¥/5)
RTCIO_ADC_ADCn_FUN_SEL &£t RTC 3hjfE. 0: 3&$% Function 0; 1: i##% Function 1. (/%)
RTCIO_ADC_ADC_SLP_SEL pad [JHEIRAEAER(E S . & 1 pad Kk AREIREL. (5/5)
RTCIO_ADC_ADC_SLP_IE [EAGEA T pad i AR, 1: {fifg; 0: XH. (8/5)

RTCIO_ADC_ADCn_FUN_IE pad fyi AfifiE. 1: ffifiE; 0: %M. (/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.50: RTCIO_PAD_DAC1_REG (0x0084)

<
S
&
O v o Q7
P & e o L
E RO R © O S 53 2353 25
0\9 o\%\%\% o o\”o\§\ o o’\?;/\%%’o&
QS & & &
© 9505 X O o OG0 5
O/ O/O/O/ O/ O/O/ O/ O/O/O/O/O/ é
O OUOKT & QU AT A OATATAOAD %
& & 8 ¢ EEEL é
’31 30| 29 28 27 | 26 19| 18 17 | 16 15| 14 13 12 11 10 |9 0‘
]2 olo]o 0 oooooooooooooooooo\Reset

RTCIO_PAD_PDAC1_DRV 4% pad fyIkzha# . (/%)
RTCIO_PAD_PDAC1_HOLD ‘& 1 ¥§{#8 pad iy hfl, O: IE##EAE. (3/5)
RTCIO_PAD_PDAC1_RDE 1: TFHiffifg: O: NHixM. (5/5)
RTCIO_PAD_PDAC1_RUE 1: [fiffifg; O: LhixXi. (8/5)
RTCIO_PAD_PDAC1_DAC PAD DACT #iihif. (/%)

RTCIO_PAD_PDAC1_XPD_DAC #; DAC1 FHi. —fi&fi =, DAC FHip}, PDACT Ni%E N =55,
B IE=0. OE=0. RDE=0. RUE=0, (/%)

RTCIO_PAD_PDAC1_MUX_SEL 0: #§; pad 5% IO_MUX. 1: #%#: RTC #idk. (3/%5)
RTCIO_PAD_PDAC1_FUN_SEL pad {¥jgeikitfE2. (3/5)
RTCIO_PAD_PDAC1_SLP_SEL pad fyEIRMIAER(FS . & 1 W pad #EARENEA . (3/5)
RTCIO_PAD_PDAC1_SLP_IE REHREI T pad Ry AfERE. 1: ffE: 00 XM, (8/5)
RTCIO_PAD_PDAC1_SLP_OE pad {4 flifE. 1: ffigE; O: M. (3/5)
RTCIO_PAD_PDAC1_FUN_IE pad i Aflifg. 1: {fifE; 0 X, (B/5)

RTCIO_PAD_PDAC1_DAC_XPD_FORCE #; DAC1 IHi. —fiifi=, DAC LHil}, PDACT Wi%E
=%, BPIE=0, OE=0. RDE=0, RUE=0. ({#/E)
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4. I0_MUX F= GPIO 3346 %

Register 4.51: RTCIO_PAD_DAC2_REG (0x0088)

<
e
&
O v o Q7
SRS o 9V+§O§(OQ?QZ§OQ S K
q,/Q\ ‘1/(?139‘1/0 q/?v (1:}2(1,/@0 qjﬁo ()/?\/(]/?\/(L?\/@/\)@?v
OV VM ¢ v O VG
& & & &
O 03050 X 05 o OO 5
O/ O/O/ 7/ O/ O/O/ O/ O/O/O/O/O/ é
O OUOKT & QU AT A OATATAOAD %
o g & C& ¢ ELEES é
’ 31 30| 29 28 27 | 26 19 | 18 17 | 16 15 | 14 13 12 11 10 |9 0 ‘
]2 olo]o 0 oooooooooooooooooo\Reset

RTCIO_PAD_PDAC2_DRV 4% pad fyIkzha# . (5/%5)
RTCIO_PAD_PDAC2_HOLD ‘& 1 ¥§{#8 pad ik hifE, O: IE#H#IE. (3/5)
RTCIO_PAD_PDAC2_RDE 1: FHiffifig; O: THiXM. (#/5)
RTCIO_PAD_PDAC2_RUE 1: [fiffifg; O0: Lhixi. (8/5)
RTCIO_PAD_PDAC2_DAC PAD DAC2 #iihif. (/%)

RTCIO_PAD_PDAC2_XPD_DAC #; DAC2 FHi. —fi&fi=, DAC FHip}, PDAC2 Ni%E H=5%,
Bl IE=0, OE=0, RDE=0, RUE=0, (}¥/&)

RTCIO_PAD_PDAC2_MUX_SEL 0: j#$ pad 5% I0_MUX, 1: & RTC fite, (35/5)

RTCIO_PAD_PDAC2_FUN_SEL % pad fy RTC Thfg, O: #&f% Function O; 1: #4% Function
1. (B/5)

RTCIO_PAD_PDAC2_SLP_SEL pad fyBEREIESR(ES . & 1 1 pad #E ARENGES. (3/5)
RTCIO_PAD_PDAC2_SLP_IE [EiAA T pad (i AR, 1: {fifg; 0: XH. (8/5)
RTCIO_PAD_PDAC2_SLP_OE pad f##iiiffigg. 1: ffifg; 0: XM, (3/5H)
RTCIO_PAD_PDAC2_FUN_IE pad M AflifE. 1: flifE; O: X0, (3/5)

RTCIO_PAD_PDAC2_DAC_XPD_FORCE #; DAC2 FHi. —fiiiis, DAC LHil}, PDAC2 [i% &
J=%s, HIIE=0, OE=0, RDE=0, RUE=0. (#/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.52: RTCIO_XTAL_32K_PAD_REG (0x008C)

N
N- N O O N ot v
R -V /ﬁéﬁr/@ & 50 9(<§§’ FICA RN AP
§ LI O @O I35 S BRI 4
S SIS R7 RIRIRS OF QTR S SAISISS 97 Q7050700 &7 R
P VPP oV oV oV o SO0 S )l o) s ) SR ) 91> S0 41 S N
\/rb \jib\jib\j:b \/(b \/(b\):b\j:b \/V \/_/Q\jib\/:b \/(b \/(b\jg)\/(b\/(b \/{b \jg)\j/:b\/(b\/(17 \552\ VS)Q)
\e Vig\v \allf\s _(\?‘j(\?‘_é\?‘ \a V‘(\V \allf\s _(\?‘j(\?‘ \af \alir\a 4&4_\?@? \allF\s ‘?‘Q)&
/\O\o //\O\o/\/O\O/\/ Y //\0\0 y O\O/\/ \O/\/ © //\O\o //\O\o/\/o\o/\/ © //\O\O y Q\O/\/ \O/\/ \o/\/o\o //\O\o //\O\O/\/ \o/\/ \O/\/ © //\Q\O ’ /\O\O &
QR QYRR YRR R QR DR > AN
’31 30| 29 28 27 | 26 25| 24 | 23 22 |21 20| 19 18 17 | 16 15 | 14 13 12 11 | 10 9 8 7 6 5 4 3|2 1 0‘
’2 oooz0000100000000ooooo1oooo\Rese»c

RTCIO_XTAL_X32N_DRV 4% pad [oRshmeE . (3/5)

RTCIO_XTAL_X32N_HOLD & 1 ¥{#% pad (g, 0: FHElE. (5/5)
RTCIO_XTAL_X32N_RDE 1: "RHiflifig; O: FHiki. (5/5)

RTCIO_XTAL_X32N_RUE 1: Ffiffifig; O: bhikpl. (38/5)

RTCIO_XTAL_X32P_DRV 4% pad fIKs50E . (1/5)

RTCIO_XTAL_X32P_HOLD ‘& 1 Y% pad py#iihfli, 0: IE##EAE. (G/5)
RTCIO_XTAL_X32P_RDE 1: "FHrflifg; 0: NHiXMl. (#/5)

RTCIO_XTAL_X32P_RUE 1: [fiffifig; 0: Fhiem. (/%8)
RTCIO_XTAL_DAC_XTAL_32K 32K XTAL fj& i DAC {H. (/%)
RTCIO_XTAL_XPD_XTAL 32K #; 32 kHz fEidH . (/%)
RTCIO_XTAL_X32N_MUX_SEL 0: i#2 X32N 5% I0_MUX; 1: #4: RTC gitk. (/5)
RTCIO_XTAL_X32P_MUX_SEL 0: %3 X32P pad 5% I0_MUX; 1: i#$: RTC fitk. (1/58)

RTCIO_XTAL_X32N_FUN_SEL i%#% pad 1) RTC ThfE, 0: i#%4% Function 0; 1: #3% Function
1. (B/5)

RTCIO_XTAL_X32N_SLP_SEL pad fyIEMRMA LSRG . B 1 W pad JEAREIREC. (59/5)
RTCIO_XTAL_X32N_SLP_IE [T pad i AGERE. 1: fifE; O: XM. (8/5)
RTCIO_XTAL_X32N_SLP_OE pad f#i i flifig. 1: flifg; 0: XM, (8/5)
RTCIO_XTAL_X32N_FUN_IE pad fyf AfiifE. 1: fiifg; O XM, (B/5)

RTCIO_XTAL_X32P_FUN_SEL ##% pad fiy RTC Zhf, O: #%## Function 0; 1: 3E# Function
1. (/5)

RTCIO_XTAL_X32P_SLP_SEL [EHeHA s, & 1 0 pad #EARENGA. (5/5)
RTCIO_XTAL_X32P_SLP_IE [l pad i AffiRE. 1: fliAE; 0: XM, (B/5)
RTCIO_XTAL_X32P_SLP_OE [iR#A T pad (i difEifE. 1: fififg; 0: XM. (8/5)
RTCIO_XTAL_X32P_FUN_IE pad (¥ Affifig. 1: ffifg; 0: Xpl. (8/5)
RTCIO_XTAL_DRES_XTAL_32K 32K XTAL Hi R & H. (B/5)

RTCIO_XTAL_DBIAS_XTAL 32K 32K XTAL HfiE&% 6. (/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.53: RTCIO_TOUCH_CFG_REG (0x0090)

<27\\?% X v &
© & & & 5
£ & KK I
S
V7 A ) ) )
O/ (OX4 o7 O/ O/ G
QPO OO e %
&E& & & & &
’31 30 29| 28 27| 26 25| 24 23|22 0‘
[o]t 1Jo o]t 1Jo oJo 0o 0 0 0 0 0 00000 O0O0O0O0O0O0O0O 0 0 OReset

RTCIO_TOUCH_XPD_BIAS fil % j&ai i Frfz. 10 bH; O Wi, (8/5)
RTCIO_TOUCH_DREFH filififj@&af il ik . (3/5)

RTCIO_TOUCH_DREFL fil 8% /@&eF i IS . (132/5)
RTCIO_TOUCH_DRANGE fiili#5i/% jikss it A5 B3t . (32/5)

RTCIO_TOUCH_DCUR  fiii#if% g i B R . 24 BIAS_SLEEP fiifigmy, IPABTIRE. (B/5)

Register 4.54: RTCIO_TOUCH_PAD_REG (n: 0-9) (94+4*)

s O L7 3
@e‘b O KO<OOO &

’31 26 | 25 2322|2120 |19 |18 0‘

’oooooo Ox4 ooooo0ooooooooooooooooo\Rese»c

RTCIO_TOUCH_PAD_DAC fili#if% v pi stz . &Ml pad fy 3-bit, #RiAK 100. (32/5)
RTCIO_TOUCH_PAD_START Jushfil ik ias. (/%)

RTCIO_TOUCH_PAD/_TIE_OPT ERiAfitif i Wi Hi FEfiz. O: OV 1: VDD_RTC L& (B2/5)
RTCIO_TOUCH_PADn_XPD filifsif gt FHL. (3/5)

RTCIO_TOUCH_PADn_TO_GPIO j##: RTC pad % A 5%(7 pad ¥ A, WPAE 0. (B/5)
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4. I0_MUX F= GPIO 3346 %

Register 4.55: RTCIO_EXT_WAKEUPO_REG (0x00BC)

é<>’
S
&
&?‘
&’ >
&
'&C}O/ 5_)(2’(\\
Q& @
’31 27| 26 U‘
] 0 ooooooooooooooooooooooooooo\Reset

RTCIO_EXT_WAKEUPO_SEL GPIO[0-17] W DA TR0 A MR IR AR X R e i . L 377 e %45 pad
JEHFES M Deep/Light-sleep 5l Hmefi, 0: ¥4 GPIO0; 1: 3E#E: GPIO2, DA, (F/5)

Register 4.56: RTCIO_XTL_EXT_CTR_REG (0x00CO0)

%0/
Q\/
¢
&
g D
&O\O/ %Q’Q\
& @
’31 27 | 26 0‘
] 0 ooooooooooooooooooooooooooo\Reset

RTCIO_XTL_EXT_CTR_SEL BT AR ah R BT L BEYR . O: 2 GPIOO; 1: e GPIO2,
PARCZEHE . B B (EL5 5 RTCIO_RTC_EXT_XTAL_CONF_REG(30] L1 R {E2 i i Wi h
HRefES. (B/5)

Register 4.57: RTCIO_SAR_I2C_IO_REG (0x00C4)

& &
v»/ \//
S 5
@Q’Q @{LQ
7/ 7/
s Y @6\
7/ 7/
'&Q\O &C}O Q)%Q’&
& <& s
’31 30|29 28|27 0‘
]o|o|oooooooooooooooooooooooooooo\Reset

RTCIO_SAR_I2C_SDA_SEL ##%%8—4~ pad {2} RTC 12C SDA {52, 0: 4% TOUCH_PAD[1]; 1:
et TOUCH_PAD[3]. (/%5)

RTCIO_SAR_I2C_SCL_SEL jt#%5%—4 pad £ RTC 12C SCL signal. 0: 4% TOUCH_PAD[0];
1: P& TOUCH_PAD[2]. (3/75)
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5. DPort % 1 %

5. DPort Z1E4S

51 Mk

ESP32 L pll 7 F & WS, il DPort Fpf7aS il it oh i 4%, DR B, SMR AR ARG DRI, W]
PAGEAG AR GEAE PR B EEVE RE A4 (R Ry D REME 2 defik . ARGl DPort 2577 4% h I L B 2 175 X 25 IR E b A T e

e

5.2 UL

DPort ZFfEas 15 T 2R AR A ) 27 745 -
o RGUHIH AT

I Bh AN 52 AL

T R

e DMA

PID/MPU/MMU

APP_CPU

ANEEIH T 1R A AL

5.3  Zjfigsiik
5.3.1 BB 4172

PA R T RGERIFEEAS , BIAN cache TCE A RERRILGS . AFAFas A TE a1y RGEHIAFHE S -

e DPORT_PRO_BOOT_REMAP_CTRL_REG
e DPORT_APP_BOOT_REMAP_CTRL_REG

¢ DPORT_CACHE_MUX_MODE_REG

5.3.2  SIfLAIR AR A7 a5
PATR 377 TS ALA B, 1 DL 5 (2 A
* DPORT_CPU_PER_CONF_REG
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5. DPort F # %

5.3.3 WA AR A

PATR A e T i R A T, TR DL R BT

e DPORT_CPU_INTR_FROM_CPU_O_REG

DPORT_CPU_INTR_FROM_CPU_1_REG

¢ DPORT_CPU_INTR_FROM_CPU_2_REG

e DPORT_CPU_INTR_FROM_CPU_3_REG

e DPORT_PRO_INTR_STATUS_O0_REG

e DPORT_PRO_INTR_STATUS_1_REG

e DPORT_PRO_INTR_STATUS_2_REG

e DPORT_APP_INTR_STATUS_O_REG

* DPORT_APP_INTR_STATUS_1_REG

* DPORT_APP_INTR_STATUS_2_REG

e DPORT_PRO_MAC_INTR_MAP_REG

e DPORT_PRO_MAC_NMI_MAP_REG

e DPORT_PRO_BB_INT_MAP_REG

e DPORT_PRO_BT_MAC_INT_MAP_REG

e DPORT_PRO_BT_BB_INT_MAP_REG

e DPORT_PRO_BT_BB_NMI_MAP_REG

e DPORT_PRO_RWBT_IRQ_MAP_REG

e DPORT_PRO_RWBLE_IRQ_MAP_REG

e DPORT_PRO_RWBT_NMI_MAP_REG

¢ DPORT_PRO_RWBLE_NMI_MAP_REG

e DPORT_PRO_SLCO_INTR_MAP_REG

e DPORT_PRO_SLC1_INTR_MAP_REG

e DPORT_PRO_UHCIO_INTR_MAP_REG

* DPORT_PRO_UHCI_INTR_MAP_REG

e DPORT_PRO_TG_TO_LEVEL_INT_MAP_REG
e DPORT_PRO_TG_T1_LEVEL_INT_MAP_REG
e DPORT_PRO_TG_WDT_LEVEL_INT_MAP_REG
e DPORT_PRO_TG_LACT_LEVEL_INT_MAP_REG

e DPORT_PRO_TG1_TO_LEVEL_INT_MAP_REG
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5. DPort % 1 %

DPORT_PRO_TG1_T1_LEVEL_INT_MAP_REG

e DPORT_PRO_TG1_WDT_LEVEL_INT_MAP_REG

e DPORT_PRO_TG1_LACT_LEVEL_INT_MAP_REG

e DPORT_PRO_GPIO_INTERRUPT_MAP_REG

e DPORT_PRO_GPIO_INTERRUPT_NMI_MAP_REG

e DPORT_PRO_CPU_INTR_FROM_CPU_0O_MAP_REG
e DPORT_PRO_CPU_INTR_FROM_CPU_1_MAP_REG
e DPORT_PRO_CPU_INTR_FROM_CPU_2_MAP_REG
e DPORT_PRO_CPU_INTR_FROM_CPU_3_MAP_REG
e DPORT_PRO_SPI_INTR_O_MAP_REG

e DPORT_PRO_SPI_INTR_1_MAP_REG

e DPORT_PRO_SPI_INTR_2_MAP_REG

e DPORT_PRO_SPI_INTR_3_MAP_REG

* DPORT_PRO_I2SO_INT_MAP_REG

e DPORT_PRO_I2S1_INT_MAP_REG

e DPORT_PRO_UART_INTR_MAP_REG

e DPORT_PRO_UART1_INTR_MAP_REG

e DPORT_PRO_UART2_INTR_MAP_REG

e DPORT_PRO_SDIO_HOST_INTERRUPT_MAP_REG
e DPORT_PRO_EMAC_INT_MAP_REG

* DPORT_PRO_PWMO_INTR_MAP_REG

e DPORT_PRO_PWM1_INTR_MAP_REG

e DPORT_PRO_PWM2_INTR_MAP_REG

o DPORT_PRO_PWMB3_INTR_MAP_REG

e DPORT_PRO_LEDC_INT_MAP_REG

e DPORT_PRO_EFUSE_INT_MAP_REG

e DPORT_PRO_CAN_INT_MAP_REG

e DPORT_PRO_RTC_CORE_INTR_MAP_REG

¢ DPORT_PRO_RMT_INTR_MAP_REG

e DPORT_PRO_PCNT_INTR_MAP_REG

e DPORT_PRO_I2C_EXTO_INTR_MAP_REG
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5. DPort % 1 %

DPORT_PRO_I2C_EXT1_INTR_MAP_REG

e DPORT_PRO_RSA_INTR_MAP_REG

o DPORT_PRO_SPI1_DMA_INT_MAP_REG

e DPORT_PRO_SPI2_DMA_INT_MAP_REG

e DPORT_PRO_SPI3_DMA_INT_MAP_REG

e DPORT_PRO_WDG_INT_MAP_REG

e DPORT_PRO_TIMER_INT1_MAP_REG

e DPORT_PRO_TIMER_INT2_MAP_REG

e DPORT_PRO_TG_TO_EDGE_INT_MAP_REG

e DPORT_PRO_TG_T1_EDGE_INT_MAP_REG

e DPORT_PRO_TG_WDT_EDGE_INT_MAP_REG
e DPORT_PRO_TG_LACT_EDGE_INT_MAP_REG
e DPORT_PRO_TG1_TO_EDGE_INT_MAP_REG
* DPORT_PRO_TG1_T1_EDGE_INT_MAP_REG

e DPORT_PRO_TG1_WDT_EDGE_INT_MAP_REG
e DPORT_PRO_TG1_LACT_EDGE_INT_MAP_REG
e DPORT_PRO_MMU_IA_INT_MAP_REG

e DPORT_PRO_MPU_IA_INT_MAP_REG

e DPORT_PRO_CACHE_IA_INT_MAP_REG

e DPORT_APP_MAC_INTR_MAP_REG

* DPORT_APP_MAC_NMI_MAP_REG

e DPORT_APP_BB_INT_MAP_REG

e DPORT_APP_BT_MAC_INT_MAP_REG

o DPORT_APP_BT_BB_INT_MAP_REG

o DPORT_APP_BT_BB_NMI_MAP_REG

o DPORT_APP_RWBT_IRQ_MAP_REG

e DPORT_APP_RWBLE_IRQ_MAP_REG

e DPORT_APP_RWBT_NMI_MAP_REG

e DPORT_APP_RWBLE_NMI_MAP_REG

e DPORT_APP_SLCO_INTR_MAP_REG

e DPORT_APP_SLC1_INTR_MAP_REG
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5. DPort % 1 %

DPORT_APP_UHCIO_INTR_MAP_REG

e DPORT_APP_UHCI1_INTR_MAP_REG

e DPORT_APP_TG_TO_LEVEL_INT_MAP_REG

e DPORT_APP_TG_T1_LEVEL_INT_MAP_REG

e DPORT_APP_TG_WDT_LEVEL_INT_MAP_REG

e DPORT_APP_TG_LACT_LEVEL_INT_MAP_REG

* DPORT_APP_TG1_TO_LEVEL_INT_MAP_REG

e DPORT_APP_TG1_T1_LEVEL_INT_MAP_REG

e DPORT_APP_TG1_WDT_LEVEL_INT_MAP_REG

o DPORT_APP_TG1_LACT_LEVEL_INT_MAP_REG

o DPORT_APP_GPIO_INTERRUPT_MAP_REG

e DPORT_APP_GPIO_INTERRUPT_NMI_MAP_REG

e DPORT_APP_CPU_INTR_FROM_CPU_O_MAP_REG
* DPORT_APP_CPU_INTR_FROM_CPU_1_MAP_REG
e DPORT_APP_CPU_INTR_FROM_CPU_2_MAP_REG
e DPORT_APP_CPU_INTR_FROM_CPU_3_MAP_REG
e DPORT_APP_SPI_INTR_O_MAP_REG

o DPORT_APP_SPI_INTR_1_MAP_REG

e DPORT_APP_SPI_INTR_2_MAP_REG

e DPORT_APP_SPI_INTR_3_MAP_REG

* DPORT_APP_I2S0_INT_MAP_REG

* DPORT_APP_I2S1_INT_MAP_REG

e DPORT_APP_UART_INTR_MAP_REG

o DPORT_APP_UART1_INTR_MAP_REG

e DPORT_APP_UART2_INTR_MAP_REG

e DPORT_APP_SDIO_HOST_INTERRUPT_MAP_REG
e DPORT_APP_EMAC_INT_MAP_REG

e DPORT_APP_PWMO_INTR_MAP_REG

* DPORT_APP_PWM1_INTR_MAP_REG

e DPORT_APP_PWM2_INTR_MAP_REG

o DPORT_APP_PWMB3_INTR_MAP_REG
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5. DPort % 1 %

DPORT_APP_LEDC_INT_MAP_REG

o DPORT_APP_EFUSE_INT_MAP_REG

o DPORT_APP_CAN_INT_MAP_REG

o DPORT_APP_RTC_CORE_INTR_MAP_REG

e DPORT_APP_RMT_INTR_MAP_REG

e DPORT_APP_PCNT_INTR_MAP_REG

* DPORT_APP_I2C_EXTO_INTR_MAP_REG

e DPORT_APP_I2C_EXT1_INTR_MAP_REG

e DPORT_APP_RSA_INTR_MAP_REG

o DPORT_APP_SPI1_DMA_INT_MAP_REG

o DPORT_APP_SPI2_DMA_INT_MAP_REG

e DPORT_APP_SPI3_DMA_INT_MAP_REG

e DPORT_APP_WDG_INT_MAP_REG

e DPORT_APP_TIMER_INT1_MAP_REG

e DPORT_APP_TIMER_INT2_MAP_REG

e DPORT_APP_TG_TO_EDGE_INT_MAP_REG

o DPORT_APP_TG_T1_EDGE_INT_MAP_REG

e DPORT_APP_TG_WDT_EDGE_INT_MAP_REG
e DPORT_APP_TG_LACT_EDGE_INT_MAP_REG
e DPORT_APP_TG1_TO_EDGE_INT_MAP_REG
* DPORT_APP_TG1_T1_EDGE_INT_MAP_REG

* DPORT_APP_TG1_WDT_EDGE_INT_MAP_REG
e DPORT_APP_TG1_LACT_EDGE_INT_MAP_REG
o DPORT_APP_MMU_IA_INT_MAP_REG

e DPORT_APP_MPU_IA_INT_MAP_REG

o DPORT_APP_CACHE_IA_INT_MAP_REG

5.3.4 DMA %1¢2%
PATRArf7an il T SPIDMA BL#, 1EILET DMA,
¢ DPORT_SPI_DMA_CHAN_SEL_REG

REFER 85 ESP32 # A%:% Fijt V4.0



5. DPort F # %

5.3.5 PID/MPU/MMU %5133

PATF 7 a1 T PID/MPU/MMU FCE S5 2l . 13 &y PID/MPU/MMU,

e DPORT_PRO_CACHE_CTRL_REG

DPORT_APP_CACHE_CTRL_REG

¢ DPORT_IMMU_PAGE_MODE_REG

e DPORT_DMMU_PAGE_MODE_REG

e DPORT_AHB_MPU_TABLE_O_REG

o DPORT_AHB_MPU_TABLE_1_REG

¢ DPORT_AHBLITE_MPU_TABLE_UART_REG
e DPORT_AHBLITE_MPU_TABLE_SPI1_REG

* DPORT_AHBLITE_MPU_TABLE_SPIO_REG

e DPORT_AHBLITE_MPU_TABLE_GPIO_REG

e DPORT_AHBLITE_MPU_TABLE_FE2_REG

e DPORT_AHBLITE_MPU_TABLE_FE_REG

o DPORT_AHBLITE_MPU_TABLE_TIMER_REG
o DPORT_AHBLITE_MPU_TABLE_RTC_REG

e DPORT_AHBLITE_MPU_TABLE_IO_MUX_REG
e DPORT_AHBLITE_MPU_TABLE_WDG_REG

e DPORT_AHBLITE_MPU_TABLE_HINF_REG

e DPORT_AHBLITE_MPU_TABLE_UHCI1_REG
e DPORT_AHBLITE_MPU_TABLE_I2S0_REG

e DPORT_AHBLITE_MPU_TABLE_UART1_REG
e DPORT_AHBLITE_MPU_TABLE_I2C_EXTO_REG
e DPORT_AHBLITE_MPU_TABLE_UHCIO_REG
e DPORT_AHBLITE_MPU_TABLE_SLCHOST_REG
* DPORT_AHBLITE_MPU_TABLE_RMT_REG

e DPORT_AHBLITE_MPU_TABLE_PCNT_REG
e DPORT_AHBLITE_MPU_TABLE_SLC_REG

e DPORT_AHBLITE_MPU_TABLE_LEDC_REG

e DPORT_AHBLITE_MPU_TABLE_EFUSE_REG

e DPORT_AHBLITE_MPU_TABLE_SPI_ENCRYPT_REG
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5. DPort % 1 %

DPORT_AHBLITE_MPU_TABLE_PWMO_REG

e DPORT_AHBLITE_MPU_TABLE_TIMERGROUP_REG
o DPORT_AHBLITE_MPU_TABLE_TIMERGROUP1_REG
e DPORT_AHBLITE_MPU_TABLE_SPI2_REG

e DPORT_AHBLITE_MPU_TABLE_SPI3_REG

e DPORT_AHBLITE_MPU_TABLE_APB_CTRL_REG
e DPORT_AHBLITE_MPU_TABLE_I2C_EXT1_REG

e DPORT_AHBLITE_MPU_TABLE_SDIO_HOST_REG
e DPORT_AHBLITE_MPU_TABLE_EMAC_REG

o DPORT_AHBLITE_MPU_TABLE_PWM1_REG

o DPORT_AHBLITE_MPU_TABLE_I251_REG

e DPORT_AHBLITE_MPU_TABLE_UART2_REG

e DPORT_AHBLITE_MPU_TABLE_PWM2_REG

* DPORT_AHBLITE_MPU_TABLE_PWMB3_REG

¢ DPORT_AHBLITE_MPU_TABLE_PWR_REG

e DPORT_IMMU_TABLEO_REG

e DPORT_IMMU_TABLE1_REG

e DPORT_IMMU_TABLE2_REG

e DPORT_IMMU_TABLE3_REG

e DPORT_IMMU_TABLE4_REG

* DPORT_IMMU_TABLE5_REG

¢ DPORT_IMMU_TABLEG_REG

¢ DPORT_IMMU_TABLE7_REG

e DPORT_IMMU_TABLE8_REG

e DPORT_IMMU_TABLE9_REG

e DPORT_IMMU_TABLE10_REG

e DPORT_IMMU_TABLE11_REG

e DPORT_IMMU_TABLE12_REG

¢ DPORT_IMMU_TABLE13_REG

e DPORT_IMMU_TABLE14_REG

e DPORT_IMMU_TABLE15_REG
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5. DPort % 1 %

5.3.6 APP_CPU siilgs % i

DPORT_DMMU_TABLEO_REG
DPORT_DMMU_TABLE1_REG
DPORT_DMMU_TABLE2_REG
DPORT_DMMU_TABLE3_REG
DPORT_DMMU_TABLE4_REG
DPORT_DMMU_TABLES_REG
DPORT_DMMU_TABLEG_REG
DPORT_DMMU_TABLE7_REG
DPORT_DMMU_TABLES_REG
DPORT_DMMU_TABLE9_REG
DPORT_DMMU_TABLE10_REG
DPORT_DMMU_TABLE11_REG
DPORT_DMMU_TABLE12_REG
DPORT_DMMU_TABLE13_REG
DPORT_DMMU_TABLE14_REG

DPORT_DMMU_TABLE15_REG

DPort 7y f7af il T APP_CPU [y EAELE , BIANEFTE55 9T, PAKBCE A ROM code J&i 3l jm i Bk b

dk.

24 DPORT_APPCPU_RESETTING=1 i}, APP_CPU &4 (ii; 24 DPORT_APPCPU_RESETTING=0 H,

APP_CPU #{jitFf

DPORT_APPCPU_CLKGATE_EN=0 B}, TJPA3F APP_CPU ffif4h, Ji/b e JEIS#E

DPORT_APPCPU_RUNSTALL=1 i}, #JPLKF APP_CPU B T-#j{= (stall) 7S,

APP_CPU M ROM code jgshz 5, &BkE%% DPORT_APPCPU_BOOT_ADDR 474 L .

5.3.7  AhBmrphlIFERISLAL

AT AL AT G D A AL BB R S A7 AR B 1 I, R TIT, O S k.
SLEAFARE N 1IN, W AMON S ADIRAS, B O IR ALRES, XWAMIER TR, HRESEERE, Zi
Ao JoVA S R B o

e DPORT_PERI_CLK_EN_REG; fifi{4: i1 4L il 4 i g .

- BIT4, Digital Signature

- BIT3, Secure boot
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5. DPort F # %

- BIT2, RSA sy
- BIT1, SHA jmzE#s
- BITO, AES jmss
e DPORT_PERI_RST_EN_REG; Jm#i&E (igs.

- BIT4, Digital Signature
AES fins Al RSA fns 5 ] it 2 52 47

- BIT3, Secure boot
AES s 2R A1 SHA Tz [a] it 29 2 A7

- BIT2, RSA fingiss
- BIT1, SHA Jiigise
- BITO, AES gz
* DPORT_PERIP_CLK_EN_REG=1; A4 {HRE.
- BIT26, PWM3
- BIT25, PWM2

- BIT24, UART MEM
Frf UART JE g frttas, 20 —4~ UART FELAE, UART {Efifide A REAL T TR

- BIT23, UART2

- BIT22, SPI_DMA

- BIT21, 1281

- BIT20, PWM1

- BIT19, CAN

- BIT18, 12C1

- BIT17, PWMO

- BIT16, SPI3

- BIT15, Timer Group1
- BIT14, eFuse

- BIT13, Timer GroupO
- BIT12, UHCIH

- BIT11, LED_PWM

- BIT10, PULSE_CNT
- BIT9, Remote Controller

- BIT8, UHCIO
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5. DPort F # %

BIT7, 12CO
BIT6, SPI2
BITS, UART
BIT4, 1250
BIT3, WDG
BIT2, UART
BIT1, SPI

BITO, Timers

e DPORT_PERIP_RST_EN_REG; #ME&E 1.

BIT26, PWM3
BIT25, PWM2
BIT24, UART MEM
BIT23, UART2
BIT22, SPI_DMA
BIT21, 1251

BIT20, PWM1
BIT19, CAN

BIT18, 12C1

BIT17, PWMO
BIT16, SPI3

BIT15, Timer Group1
BIT14, eFuse

BIT13, Timer Group0
BIT12, UHCIT
BIT11, LED_PWM
BIT10, PULSE_CNT
BIT9, Remote Controller
BIT8, UHCIO

BIT7, 12CO

BIT6, SPI2

BIT5, UART
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5. DPort F # %

BIT4, 1250

BIT3, WDG

BIT2, UART

BIT1, SPI

BITO, Timers
e DPORT_WIFI_CLK_EN_REG, f-F Wi-Fi fil BT Bsp4f174%

e DPORT_WIFI_RST_EN_REG, HF Wi-Fi f1 BT & /.
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5. DPort F # %

5.4 WifrandIA

HFR ik Hihk il
PRO_BOOT_REMAP_CTRL_REG PRO_CPU 77 {if %% g i Ox3FF00000 | /%5
APP_BOOT_REMAP_CTRL_REG APP_CPU 77fif fi ML Ox3FF00004 | /5
PERI_CLK_EN_REG PN Ox3FF0001C | /5
PERI_RST_EN_REG AN AL Ox3FF00020 | /%5
APPCPU_CTRL_REG_A_REG APP_CPU % fi; Ox3FF0002C | /5
APPCPU_CTRL_REG_B_REG APP_CPU 4] 145 Ox3FF00030 | 5/
APPCPU_CTRL_REG_C_REG APP_CPU #j{2 (stall) Ox3FF00034 | /5
APPCPU_CTRL_REG_D_REG APP_CPU &3tk Ox3FF00038 | /%5
PRO_CACHE_CTRL_REG External SRAM ¥ i Ul stk 55 X Ox3FFO0040 | /%5
APP_CACHE_CTRL_REG External SRAM fi i ot ik A Ox3FF00058 | /5
CACHE_MUX_MODE_REG Wi~ cache [alB i I AR AR Ox3FF0007C | /%5
IMMU_PAGE_MODE_REG Internal SRAM O f#) MMU Tk /]y Ox3FF00080 | /%5
DMMU_PAGE_MODE_REG Internal SRAM 2 f#) MMU T /)y Ox3FF00084 | /%5
SRAM_PD_CTRL_REG_0_REG S Internal SRAM_REG Ox3FF00098 | /5
SRAM_PD_CTRL_REG_1_REG 3] Internal SRAM_REG Ox3FF0009C | /5
AHB_MPU_TABLE_O_REG fii & DMA [ MPU Ox3FFO00B4 | /5
AHB_MPU_TABLE_1_REG fit & DMA ) MPU Ox3FFO00BS | /5
PERIP_CLK_EN_REG NG N Ox3FFO00CO | /%5
PERIP_RST_EN_REG AMEESE AL Ox3FFO00C4 | /%5
SLAVE_SPI_CONFIG_REG SN Flash fiia (i 6E Ox3FFO00C8 | /5
WIFI_CLK_EN_REG Wi-Fi b4 145 Ox3FFO00CC | /5
WIFI_RST_EN_REG Wi-Fi & i Ox3FFO00DO | /%5
CPU_INTR_FROM_CPU_O_REG Wi~ CPU i Interrupt O Ox3FFO00DC | 8/
CPU_INTR_FROM_CPU_1_REG Wi~ CPU 1 Interrupt 1 Ox3FFO00EQ | /5
CPU_INTR_FROM_CPU_2_REG Wi~ CPU i Interrupt 2 OXx3FFOO0E4 | 5/
CPU_INTR_FROM_CPU_3_REG W4~ CPU ¥ Interrupt 3 Ox3FFO00E8 | /5
PRO_INTR_STATUS_REG_0_REG PRO_CPU H1lpiks 0 Ox3FFOOOEC | His
PRO_INTR_STATUS_REG_1_REG PRO_CPU 1k 1 Ox3FFOOOFO | Hii
PRO_INTR_STATUS_REG_2_REG PRO_CPU Hlpiks 2 Ox3FFOOOF4 | His
APP_INTR_STATUS_REG_0_REG APP_CPU itk O Ox3FFOOOF8 | i
APP_INTR_STATUS_REG_1_REG APP_CPU Hibifks 1 Ox3FFOOOFC | His
APP_INTR_STATUS_REG_2_REG APP_CPU Hibptk7s 2 Ox3FFO0100 | His
PRO_MAC_INTR_MAP_REG T T S Ox3FFO0104 | /%5
PRO_MAC_NMI_MAP_REG rh BTG OXx3FF00108 | /5
PRO_BB_INT_MAP_REG r Tt S Ox3FFO010C | §/%
PRO_BT_MAC_INT_MAP_REG T T S Ox3FF00110 | /5
PRO_BT_BB_INT_MAP_REG r T Ox3FF00114 | /5
PRO_BT_BB_NMI_MAP_REG T T S Ox3FF00118 | /5
PRO_RWBT_IRQ_MAP_REG r T S5 Ox3FF0011C | /8
PRO_RWBLE_IRQ_MAP_REG Hh BTG Ox3FF00120 | /5
PRO_RWBT_NMI_MAP_REG FH TR Ox3FFO0124 | /%
PRO_RWBLE_NMI_MAP_REG B L Ox3FF00128 | /%5
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PRO_SLCO_INTR_MAP_REG r T Ox3FF0012C | /5
PRO_SLC1_INTR_MAP_REG rh P 5 Ox3FF00130 | /5
PRO_UHCIO_INTR_MAP_REG Hh B Ox3FF00134 | i52/%5
PRO_UHCI1_INTR_MAP_REG T Pt Sf O0x3FFO0138 | /%5
PRO_TG_TO_LEVEL_INT_MAP_REG Hh B L Ox3FF0013C | /5
PRO_TG_T1_LEVEL_INT_MAP_REG Hh B L Ox3FF00140 | /%5
PRO_TG_WDT_LEVEL_INT_MAP_REG Hh B L Ox3FF00144 | /5
PRO_TG_LACT_LEVEL_INT_MAP_REG Hh B L Ox3FF00148 | /5
PRO_TG1_TO_LEVEL_INT_MAP_REG T T S Ox3FFO014C | /%5
PRO_TG1_T1_LEVEL_INT_MAP_REG H B L Ox3FF00150 | /%5
PRO_TG1_WDT_LEVEL_INT_MAP_REG Hh B L OXx3FF00154 | 8/
PRO_TG1_LACT_LEVEL_INT_MAP_REG H B L Ox3FF00158 | /%5
PRO_GPIO_INTERRUPT_MAP_REG Hh B L Ox3FF0015C | 5/
PRO_GPIO_INTERRUPT_NMI_MAP_REG Hh BT L Ox3FF00160 | /5
PRO_CPU_INTR_FROM_CPU_O_MAP_REG | 1 7mest Ox3FF00164 | /%5
PRO_CPU_INTR_FROM_CPU_1_MAP_REG | w1 Wjmit Ox3FF00168 | /5
PRO_CPU_INTR_FROM_CPU_2_MAP_REG | HHmit Ox3FF0016C | /5
PRO_CPU_INTR_FROM_CPU_3_MAP_REG | Wt OXx3FF00170 | /%5
PRO_SPI_INTR_O_MAP_REG Hh B L Ox3FF00174 | /5
PRO_SPI_INTR_1_MAP_REG r T Ox3FF00178 | /8
PRO_SPI_INTR_2_MAP_REG e P Sf Ox3FF0017C | /5
PRO_SPI_INTR_3_MAP_REG ) Ox3FF00180 | /%5
PRO_I2S0_INT_MAP_REG T TS Ox3FF00184 | /5
PRO_I2S1_INT_MAP_REG rh BTG Ox3FF00188 | /5
PRO_UART_INTR_MAP_REG FH T Ox3FF0018C | /5
PRO_UART1_INTR_MAP_REG T T S Ox3FF00190 | /5
PRO_UART2_INTR_MAP_REG Hh B Ox3FF00194 | i5/5
PRO_SDIO_HOST_INTERRUPT_MAP_REG | it Ox3FF00198 | /5
PRO_EMAC_INT_MAP_REG r T S Ox3FF0019C | /5
PRO_PWMO_INTR_MAP_REG Hh B L OX3FFO01AQ | /%5
PRO_PWM1_INTR_MAP_REG Hh B L Ox3FFO01A4 | /5
PRO_PWM2_INTR_MAP_REG Hh B L OX3FFO01A8 | /5
PRO_PWM3_INTR_MAP_REG T T Sf Ox3FFO01AC | /5
PRO_LEDC_INT_MAP_REG Hh BTG OX3FFO01BO | /5
PRO_EFUSE_INT_MAP_REG BTG OXx3FFO01B4 | /%5
PRO_CAN_INT_MAP_REG o BTG Ox3FF001B8 | /5
PRO_RTC_CORE_INTR_MAP_REG Hh B L Ox3FFO01BC | /5
PRO_RMT_INTR_MAP_REG Hh B L Ox3FFO01CO | /5
PRO_PCNT_INTR_MAP_REG r T Ox3FF001C4 | /8
PRO_I2C_EXTO_INTR_MAP_REG Hh TR Ox3FFO01C8 | /%5
PRO_I2C_EXT1_INTR_MAP_REG H L Ox3FFO01CC | /5
PRO_RSA_INTR_MAP_REG BTG Ox3FF001D0 | /5
PRO_SPI1_DMA_INT_MAP_REG Hh B L Ox3FF001D4 | /5
PRO_SPI2_DMA_INT_MAP_REG Hh B L Ox3FF001D8 | /%5
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PRO_SPI3_DMA_INT_MAP_REG Hh B L Ox3FF001DC | /5
PRO_WDG_INT_MAP_REG rh P 5 Ox3FFO01EQ | /5
PRO_TIMER_INT1_MAP_REG r T Ox3FFO01E4 | /8
PRO_TIMER_INT2_MAP_REG T Pt Sf Ox3FFOO1ES | /%5
PRO_TG_TO_EDGE_INT_MAP_REG FH T B Ox3FFO01EC | /5
PRO_TG_T1_EDGE_INT_MAP_REG Hh B L OX3FFOO1FO | 8/
PRO_TG_WDT_EDGE_INT_MAP_REG Hh B L Ox3FFO01F4 | /5
PRO_TG_LACT_EDGE_INT_MAP_REG Hh B L Ox3FFO01F8 | 5/
PRO_TG1_TO_EDGE_INT_MAP_REG rh BT Ox3FFO01FC | /5
PRO_TG1_T1_EDGE_INT_MAP_REG ) Ox3FF00200 | /%5
PRO_TG1_WDT_EDGE_INT_MAP_REG Hh B L Ox3FF00204 | /%5
PRO_TG1_LACT_EDGE_INT_MAP_REG FH T B Ox3FF00208 | /%5
PRO_MMU_IA_INT_MAP_REG Hh B L Ox3FF0020C | /5
PRO_MPU_IA_INT_MAP_REG r T Sf Ox3FF00210 | /5
PRO_CACHE_IA_INT_MAP_REG Hh B I Ox3FF00214 | /%5
APP_MAC_INTR_MAP_REG T Tt S Ox3FF00218 | /%5
APP_MAC_NMI_MAP_REG rh BTG Ox3FF0021C | /5
APP_BB_INT_MAP_REG SRS T Ox3FF00220 | /5
APP_BT_MAC_INT_MAP_REG Hh B L Ox3FF00224 | /5
APP_BT_BB_INT_MAP_REG r T Ox3FF00228 | /5
APP_BT_BB_NMI_MAP_REG e P Sf 0x3FF0022C | /5
APP_RWBT_IRQ_MAP_REG Hh B Ox3FF00230 | /%5
APP_RWBLE_IRQ_MAP_REG BTG Ox3FF00234 | /%5
APP_RWBT_NMI_MAP_REG r T S5 Ox3FF00238 | /5
APP_RWBLE_NMI_MAP_REG Hh B L Ox3FF0023C | /%5
APP_SLCO_INTR_MAP_REG T T S Ox3FF00240 | /5
APP_SLC1_INTR_MAP_REG r T S5 Ox3FF00244 | /5
APP_UHCIO_INTR_MAP_REG r T S Ox3FF00248 | /%5
APP_UHCI1_INTR_MAP_REG r T S Ox3FF0024C | /5
APP_TG_TO_LEVEL_INT_MAP_REG Hh B L Ox3FF00250 | 8/
APP_TG_T1_LEVEL_INT_MAP_REG Hh B L Ox3FF00254 | /5
APP_TG_WDT_LEVEL_INT_MAP_REG Hh B L Ox3FF00258 | /%5
APP_TG_LACT_LEVEL_INT_MAP_REG FH TS Ox3FF0025C | /%5
APP_TG1_TO_LEVEL_INT_MAP_REG ) Ox3FF00260 | /%5
APP_TG1_T1_LEVEL_INT_MAP_REG Hh B L Ox3FF00264 | /5
APP_TG1_WDT_LEVEL_INT_MAP_REG Hh B L Ox3FF00268 | /5
APP_TG1_LACT_LEVEL_INT_MAP_REG Hh B L Ox3FF0026C | 5/
APP_GPIO_INTERRUPT_MAP_REG FH DT Ox3FF00270 | /5
APP_GPIO_INTERRUPT_NMI_MAP_REG Hh B Ox3FF00274 | i/
APP_CPU_INTR_FROM_CPU_O_MAP_REG | =¥t} Ox3FF00278 | /5
APP_CPU_INTR_FROM_CPU_1_MAP_REG | M} Ox3FF0027C | /%5
APP_CPU_INTR_FROM_CPU_2_MAP_REG | ¥4t Ox3FF00280 | /%5
APP_CPU_INTR_FROM_CPU_3_MAP_REG | i} Ox3FF00284 | /%5
APP_SPI_INTR_O_MAP_REG r T Ox3FF00288 | /5
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APP_SPI_INTR_1_MAP_REG r T Ox3FF0028C | /5
APP_SPI_INTR_2_MAP_REG rh P 5 Ox3FF00290 | /5
APP_SPI_INTR_3_MAP_REG r T Ox3FF00294 | /8
APP_I2S0_INT_MAP_REG T Pt Sf Ox3FF00298 | /%5
APP_I2S1_INT_MAP_REG rh BT Ox3FF0029C | /5
APP_UART_INTR_MAP_REG BTG Ox3FF002A0 | /%5
APP_UART1_INTR_MAP_REG Hh B L OX3FF002A4 | /5
APP_UART2_INTR_MAP_REG Hh B L Ox3FF002A8 | /5
APP_SDIO_HOST_INTERRUPT_MAP_REG | it 4} OX3FF002AC | /%5
APP_EMAC_INT_MAP_REG rh BT OX3FF002B0 | /5
APP_PWMO_INTR_MAP_REG Hh B L OXx3FF002B4 | /%5
APP_PWM1_INTR_MAP_REG rh T S5 Ox3FF002B8 | /5
APP_PWM2_INTR_MAP_REG r T Ox3FF002BC | /5
APP_PWM3_INTR_MAP_REG r T Sf Ox3FF002C0 | /5
APP_LEDC_INT_MAP_REG r I S Ox3FF002C4 | /5
APP_EFUSE_INT_MAP_REG T Tt S Ox3FF002C8 | /%5
APP_CAN_INT_MAP_REG rh BTG Ox3FF002CC | /5
APP_RTC_CORE_INTR_MAP_REG Hh B L Ox3FF002D0 | 5/
APP_RMT_INTR_MAP_REG Hh B L Ox3FF002D4 | /5
APP_PCNT_INTR_MAP_REG r T Ox3FF002D8 | /5
APP_I2C_EXTO_INTR_MAP_REG BTG 0x3FF002DC | /5
APP_I2C_EXT1_INTR_MAP_REG Hh B L Ox3FFO02EQ | /5
APP_RSA_INTR_MAP_REG T TS Ox3FFO02E4 | /5
APP_SPI1_DMA_INT_MAP_REG Hh L Ox3FFO02E8 | /5
APP_SPI2_DMA_INT_MAP_REG Hh B L OX3FFO02EC | /5
APP_SPI3_DMA_INT_MAP_REG T T S Ox3FFO02F0 | /5
APP_WDG_INT_MAP_REG Hh BT Ox3FFO02F4 | /5
APP_TIMER_INT1_MAP_REG r T S Ox3FFO02F8 | /%5
APP_TIMER_INT2_MAP_REG r T S OX3FFO02FC | /5
APP_TG_TO_EDGE_INT_MAP_REG Hh B L Ox3FF00300 | /%5
APP_TG_T1_EDGE_INT_MAP_REG Hh B LS Ox3FF00304 | /5
APP_TG_WDT_EDGE_INT_MAP_REG Hh B L Ox3FF00308 | /5
APP_TG_LACT_EDGE_INT_MAP_REG BTG 0x3FF0030C | /5
APP_TG1_TO_EDGE_INT_MAP_REG H B L Ox3FF00310 | /%5
APP_TG1_T1_EDGE_INT_MAP_REG Hh B L Ox3FF00314 | /5
APP_TG1_WDT_EDGE_INT_MAP_REG Hh B L Ox3FF00318 | /5
APP_TG1_LACT_EDGE_INT_MAP_REG Hh B L Ox3FF0031C | /5
APP_MMU_IA_INT_MAP_REG Hh B L Ox3FF00320 | /%5
APP_MPU_IA_INT_MAP_REG r T Ox3FF00324 | /8
APP_CACHE_IA_INT_MAP_REG Hh TR Ox3FF00328 | /%5
AHBLITE_MPU_TABLE_UART_REG Shi% MPU Ox3FF0032C | /%5
AHBLITE_MPU_TABLE_SPI1_REG Shi% MPU Ox3FF00330 | /%5
AHBLITE_MPU_TABLE_SPIO_REG A% MPU Ox3FF00334 | /5
AHBLITE_MPU_TABLE_GPIO_REG Sk MPU Ox3FF00338 | /%5
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AHBLITE_MPU_TABLE_RTC_REG s MPU Ox3FF00348 | /5
AHBLITE_MPU_TABLE_IO_MUX_REG s MPU Ox3FF0034C | 3/5
AHBLITE_MPU_TABLE_HINF_REG shE MPU Ox3FF00354 | 5/%5
AHBLITE_MPU_TABLE_UHCI1_REG Ak MPU Ox3FFO0358 | /5
AHBLITE_MPU_TABLE_I12S0_REG M MPU Ox3FF00364 | /5
AHBLITE_MPU_TABLE_UART1_REG M MPU Ox3FF00368 | /5
AHBLITE_MPU_TABLE_I2C_EXTO_REG s MPU Ox3FF00374 | 3/5
AHBLITE_MPU_TABLE_UHCIO_REG shE MPU Ox3FFO0378 | /5
AHBLITE_MPU_TABLE_SLCHOST_REG A MPU Ox3FFO037C | /5
AHBLITE_MPU_TABLE_RMT_REG AME MPU Ox3FF00380 | /5
AHBLITE_MPU_TABLE_PCNT_REG Ak MPU Ox3FF00384 | /5
AHBLITE_MPU_TABLE_SLC_REG M MPU Ox3FFO0388 | {5/%5
AHBLITE_MPU_TABLE_LEDC_REG s MPU Ox3FF0038C | /5
AHBLITE_MPU_TABLE_EFUSE_REG s MPU Ox3FF00390 | 3/5
AHBLITE_MPU_TABLE_SPI_ENCRYPT_REG | 4% MPU Ox3FF00394 | 5/%5
AHBLITE_MPU_TABLE_PWMO_REG Ak MPU Ox3FFO039C | /5
AHBLITE_MPU_TABLE_TIMERGROUP_REG | 4% MPU Ox3FFO03A0 | /5
AHBLITE_MPU_TABLE_TIMERGROUP1_REG| #h% MPU Ox3FFO03A4 | /5
AHBLITE_MPU_TABLE_SPI2_REG AN MPU Ox3FFO03A8 | /5
AHBLITE_MPU_TABLE_SPI3_REG shE MPU Ox3FFOO3AC | /5
AHBLITE_MPU_TABLE_APB_CTRL_REG A% MPU Ox3FFO03BO | 3/5
AHBLITE_MPU_TABLE_12C_EXT1_REG A MPU Ox3FFO03B4 | /5
AHBLITE_MPU_TABLE_SDIO_HOST_REG Ak MPU Ox3FFO03B8 | 3/5
AHBLITE_MPU_TABLE_EMAC_REG A MPU Ox3FFO03BC | /5
AHBLITE_MPU_TABLE_PWM1_REG M MPU Ox3FF003C4 | /5
AHBLITE_MPU_TABLE_I251_REG s MPU Ox3FF003C8 | /5
AHBLITE_MPU_TABLE_UART2_REG shE MPU Ox3FFO03CC | 5/5
AHBLITE_MPU_TABLE_PWM2_REG A% MPU Ox3FFO03DO0 | /5
AHBLITE_MPU_TABLE_PWM3_REG A MPU Ox3FFO03D4 | /5
AHBLITE_MPU_TABLE_PWR_REG M MPU Ox3FFOO3E4 | /5
IMMU_TABLEO_REG fit & Internal SRAM 0O 8§ MMU Ox3FF00504 | /5
IMMU_TABLE1_REG Bt & Internal SRAM 0 #) MMU Ox3FFO0508 | /%5
IMMU_TABLE2_REG ft & Internal SRAM 0 8§ MMU Ox3FF0050C | 3/5
IMMU_TABLES_REG fit & Internal SRAM 0 f§ MMU Ox3FF00510 | /5
IMMU_TABLE4_REG Et & Internal SRAM O 1§ MMU Ox3FF00514 | 3¢/5
IMMU_TABLES_REG fit & Internal SRAM 0 8§ MMU Ox3FFO0518 | {5/%5
IMMU_TABLEG_REG B & Internal SRAM 0 #) MMU Ox3FF0051C | /%5
IMMU_TABLE7_REG it & Internal SRAM 0O 8§ MMU Ox3FF00520 | 3/5
IMMU_TABLE8_REG fit & Internal SRAM 0 ) MMU Ox3FF00524 | {5/%5
IMMU_TABLE9_REG & Internal SRAM O 8 MMU Ox3FF00528 | 3/5
IMMU_TABLE10_REG fit & Internal SRAM 0 f§ MMU Ox3FF0052C | /5
IMMU_TABLE11_REG B E Internal SRAM O ) MMU Ox3FF00530 | /%5
IMMU_TABLE12_REG & Internal SRAM 0 8§ MMU Ox3FF00534 | /5
IMMU_TABLE13_REG B & Internal SRAM 0 #) MMU Ox3FF00538 | /%5
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IMMU_TABLE14_REG fii & Internal SRAM 0 ) MMU Ox3FF0053C | /5
IMMU_TABLE15_REG Bt & Internal SRAM 0O ) MMU Ox3FF00540 | /5
DMMU_TABLEO_REG fid & Internal SRAM 2 ) MMU Ox3FF00544 | /5
DMMU_TABLE1_REG Bt & Internal SRAM 2 1 MMU Ox3FF00548 | /5
DMMU_TABLE2_REG fit & Internal SRAM 2 i MMU Ox3FF0054C | /5
DMMU_TABLE3_REG Bt & Internal SRAM 2 ) MMU Ox3FF00550 | /5
DMMU_TABLE4_REG Bt & Internal SRAM 2 1) MMU Ox3FF00554 | /5
DMMU_TABLE5_REG fii & Internal SRAM 2 ) MMU Ox3FF00558 | #/5
DMMU_TABLEG_REG Bt & Internal SRAM 2 1) MMU Ox3FF0055C | #/5
DMMU_TABLE7 _REG fit & Internal SRAM 2 i MMU Ox3FFO0560 | /5
DMMU_TABLES_REG Bt Internal SRAM 2 ) MMU Ox3FF00564 | /5
DMMU_TABLE9_REG Bt & Internal SRAM 2 1) MMU Ox3FF00568 | /5
DMMU_TABLE10_REG fii & Internal SRAM 2 ) MMU Ox3FF0056C | /5
DMMU_TABLE11_REG Bt & Internal SRAM 2 1) MMU Ox3FF00570 | #/5
DMMU_TABLE12_REG fid & Internal SRAM 2 ) MMU Ox3FF00574 | /5
DMMU_TABLE13_REG Bt & Internal SRAM 2 1 MMU Ox3FF00578 | #£/5
DMMU_TABLE14_REG fiit & Internal SRAM 2 f MMU Ox3FFO057C | /5
DMMU_TABLE15_REG Bt & Internal SRAM 2 ) MMU Ox3FF00580 | /5
SECURE_BOOT_CTRL_REG secure_boot L Ox3FFO05A4 | #2/5
SPI_DMA_CHAN_SEL_REG PP SPI1, SPI2, SPI3 () DMA {518 | OxBFFO05A8 | /5
IREE(E DR 97 ESP32 £ ARZ:% Flit V4.0




5. DPort F # %

5.5 UAFd

Register 5.1: PRO_BOOT_REMAP_CTRL_REG (0x000)

R
?\
Qg§
O&/
@6\ <2)O
Q)é Q7
\@’% QQ‘
]oooooooooooooooooooooooooooooooo‘Reset
PRO_BOOT_REMAP PRO_CPU fifgfitssdpigiiizt. (i /5)
Register 5.2: APP_BOOT_REMAP_CTRL_REG (0x004)
<
v
&
A/
R O
5 &
& ¥

B 1 o]

]ooooooooooooooooooooooooooooooo|o‘Reset

APP_BOOT_REMAP APP_CPU f{fifiggsdmmiti=t. (3% / 5)

Register 5.3: PERI_CLK_EN_REG (0x01C)

’ 0x000000000 \ Reset

PERI_CLK_EN_REG /MBI T#. (% / B)

Register 5.4: PERI_RST_EN_REG (0x020)

’ 0x000000000 \ Reset

PERI_RST_EN_REG /My fi. (5 /5)
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Register 5.5: APPCPU_CTRL_REG_A_REG (0x02C)

&
&
e& Q\)g\
%Q)G QO
N ¥
’31 1| 0‘
]ooooooooooooooooooooooooooooooo|1‘Reset
APPCPU_RESETTING APP_CPU & f7. (iZ/5)
Register 5.6: APPCPU_CTRL_REG_B_REG (0x030)
e
/\‘</<’O
Q?‘
\L_
O\/
S N
%Q)G QO
N ¥
’31 1| 0‘
]ooooooooooooooooooooooooooooooo|o‘Reset
APPCPU_CLKGATE_EN APP_CPU It 14. (2 /5)
Register 5.7: APPCPU_CTRL_REG_C_REG (0x034)
&
&
QQ
i) Q\)/
@‘\\ QO
& ¥

’oooooooooooooooooooooooooooooooo‘Reset

APPCPU_RUNSTALL APP_CPU #{5 (stall). (i /5)

Register 5.8: APPCPU_CTRL_REG_D_REG (0x038)

’ 0x000000000 \ Reset

APPCPU_CTRL_REG_D_REG APP_CPU sttt (i / 5)
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Register 5.9: CPU_PER_CONF_REG (0x03C)

Qéa/
N)
& &
& &
’31 2|1 0‘
]oooooooooooooooooooooooooooooooo\Reset
CPU_CPUPERIOD_SEL j#% CPU 4. (i /5)
Register 5.10: PRO_CACHE_CTRL_REG (0x040)
&
N S%
S Sk
v el QIS
<7 N L
W VA SLKK
S £ & K @ T
c_,QJé Q7 C_)Q)6 007 G_,Q’é 070707 %Q)(A
@ S R A A A
’31 17|16|l5 12|ll|10|9 6|5|4|3|2 0‘
]ooooooooooooooo|o|o ooo|o|o|oo oo|o|1|o|o 0 o\Reset

PRO_DRAM_HL External SRAM [yl it . (3% / 5)
PRO_DRAM_SPLIT External SRAM { il A=, (3 / &)
PRO_SINGLE_IRAM_ENA PRO_CPU ijjjii] external flash [k, (i / 5)
PRO_CACHE_FLUSH_DONE 3 PRO_CPU cache 5 Jfifriti. (Hi%)
PRO_CACHE_FLUSH_ENA 3% PRO_CPU cache. (i / &)

PRO_CACHE_ENABLE ffifif PRO_CPU cache. (i /5)
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Register 5.11: APP_CACHE_CTRL_REG (0x058)

&
PR
¥ RN <
s S
‘2\/ %Q\;(/g\ Q//\/((//\/((//e
& Q@V@;@b\ Q@i\é@ & NG &
EEEE & S
’ooooooooooooooooooo 0000000010000\Reset
APP_DRAM_HL External SRAM [ itidilA= . (3% / 5)
APP_DRAM_SPLIT External SRAM fy g itk . (32 / 5)
APP_SINGLE_IRAM_ENA APP_CPU iJjji] external flash fiktizt, (% / 5)
APP_CACHE_FLUSH_DONE 3[4 APP_CPU cache s¢iffti, (i)
APP_CACHE_FLUSH_ENA j#[% APP_CPU cache. (i /%)
APP_CACHE_ENABLE (i APP_CPU cache. (i /&)
Register 5.12: CACHE_MUX_MODE_REG (0x07C)
%
&
o
S A\
& N
& O
\J\Q) Q?‘

E I

’oooooooooooooooooooooooooooooo|o O‘Reset

CACHE_MUX_MODE i/~ cache JtH pyfErittizt, (i /5)

Register 5.13: IMMU_PAGE_MODE_REG (0x080)

D s

N N
<&
\@% @@

’31 3|2 10

]oooooooooooooooooooooooooooooo oo\Reset

IMMU_PAGE_MODE Internal SRAM 0 f§ MMU T K/, (52 / 5)
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Register 5.14: DMMU_PAGE_MODE_REG (0x084)

<
OQ
<7
(©)
S S
@(\\@ \5/ Q}A@
\\éb Q® \\Q%
’31 312 1[0 ‘
]oooooooooooooooooooooooooooooooo\Reset
DMMU_PAGE_MODE Internal SRAM 2 ) MMU Tik/h. (2 / &)
Register 5.15: SRAM_PD_CTRL_REG_0_REG (0x098)
]31 0‘
’ 0x000000000 \ Reset
SRAM_PD_CTRL_REG_0_REG :=x[4] internal SRAM., (i / &)
Register 5.16: SRAM_PD_CTRL_REG_1_REG (0x09C)
Q’\
b\ 7/
5 &
\‘\Q’6 %Q‘
’31 1[0 ‘
]oooooooooooooooooooooooooooooooo\Reset
SRAM_PD_1 [ internal SRAM. (i / &)
Register 5.17: AHB_MPU_TABLE_0_REG (0x0B4)
’31 0‘
] OXOFFFFFFFF |Reset
AHB_MPU_TABLE_0_REG it & DMA iy MPU. (3£ / 5)
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5. DPort % 1 %

Register 5.18: AHB_MPU_TABLE_1_REG (0x0B8)

&
%
?\
K
S
D <
& >
N ¥
’31 9|8 0‘
’OOOOOOOOOOOOOOOOOOOOOOO| Ox1FF ‘Reset
AHB_ACCESS_GRANT_1 fii'® DMA i MPU, (2 / 5)
Register 5.19: PERIP_CLK_EN_REG (0x0CO0)
’ 0xOF9C1EOBF \ Reset
PERIP_CLK_EN_REG #}M&iH4hi 145, (3 / 5)
Register 5.20: PERIP_RST_EN_REG (0x0C4)
’ 0x000000000 \ Reset
PERIP_RST_EN_REG #M¥&E 7. (i /5)
Register 5.21: SLAVE_SPI_CONFIG_REG (0x0C8)
< <
Q& Q
e?‘ @?‘
Q&/ Q&/
R\ K\
= &
\Q \<</
> L 5 K7 S
é”é@ f s %Q’J\A@ \?g © é"‘é@
@ S N @

’31 13|12 (11 9| 8 |7 0‘

]oooooooooooooooooooooooooooooooo\Reset

SLAVE_SPI_DECRYPT_ENABLE fiifig external flash f###%. (% / 5)
/

SLAVE_SPI_ENCRYPT_ENABLE ffifig external flash %5, (i
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5. DPort F # %

Register 5.22: WIFI_CLK_EN_REG (0x0CC)

E ]

’ OXOFFFCEO030 \ Reset

WIFI_CLK_EN_REG Wi-Fi 4| 145, (i / )

Register 5.23: WIFI_RST_EN_REG (0x0D0)

’ 0x000000000 \ Reset

WIFI_RST_EN_REG Wi-Fi & (i, (% / 5)

Register 5.24: CPU_INTR_FROM_CPU_n_REG (n: 0-3) (0xDC+4*)

Q\ 7/
& S
&
\§

E ]

]ooooooooooooooooooooooooooooooo|o‘Reset

CPU_INTR_FROM_CPU_n taifigsi 1 filtk CPU . (2 /5)

Register 5.25: PRO_INTR_STATUS_REG__REG (: 0-2) (OXEC+4*)

E ]

’ 0x000000000 \ Reset

PRO_INTR_STATUS_REG_n_REG PRO_CPU iR, (Hi%)

Register 5.26: APP_INTR_STATUS_REG__REG (n: 0-2) (0xF8+4*)

’ 0x000000000 \ Reset

APP_INTR_STATUS_REG__REG APP_CPU Hlptkzs. (Hi%)

Register 5.27: PRO_MAC_INTR_MAP_REG (0x104)
Register 5.28: PRO_MAC_NMI_MAP_REG (0x108)
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5. DPort % 1 %

IREER R

Register 5.29: PRO_BB_INT_MAP_REG (0x10C)

Register 5.30: PRO_BT_MAC_INT_MAP_REG (0x110)
Register 5.31: PRO_BT_BB_INT_MAP_REG (0x114)
Register 5.32: PRO_BT_BB_NMI_MAP_REG (0x118)
Register 5.33: PRO_RWBT_IRQ_MAP_REG (0x11C)
Register 5.34: PRO_RWBLE_IRQ_MAP_REG (0x120)
Register 5.35: PRO_RWBT_NMI_MAP_REG (0x124)
Register 5.36: PRO_RWBLE_NMI_MAP_REG (0x128)
Register 5.37: PRO_SLCO_INTR_MAP_REG (0x12C)
Register 5.38: PRO_SLC1_INTR_MAP_REG (0x130)
Register 5.39: PRO_UHCIO_INTR_MAP_REG (0x134)
Register 5.40: PRO_UHCI1_INTR_MAP_REG (0x138)

Register 5.41: PRO_TG_TO_LEVEL_INT_MAP_REG (0x13C)
Register 5.42: PRO_TG_T1_LEVEL_INT_MAP_REG (0x140)
Register 5.43: PRO_TG_WDT_LEVEL_INT_MAP_REG (0x144)
Register 5.44: PRO_TG_LACT_LEVEL_INT_MAP_REG (0x148)
Register 5.45: PRO_TG1_TO_LEVEL_INT_MAP_REG (0x14C)
Register 5.46: PRO_TG1_T1_LEVEL_INT_MAP_REG (0x150)
Register 5.47: PRO_TG1_WDT_LEVEL_INT_MAP_REG (0x154)
Register 5.48: PRO_TG1_LACT_LEVEL_INT_MAP_REG (0x158)
Register 5.49: PRO_GPIO_INTERRUPT_MAP_REG (0x15C)
Register 5.50: PRO_GPIO_INTERRUPT_NMI_MAP_REG (0x160)
Register 5.51: PRO_CPU_INTR_FROM_CPU_0_MAP_REG (0x164)
Register 5.52: PRO_CPU_INTR_FROM_CPU_1_MAP_REG (0x168)
Register 5.53: PRO_CPU_INTR_FROM_CPU_2_MAP_REG (0x16C)
Register 5.54: PRO_CPU_INTR_FROM_CPU_3_MAP_REG (0x170)
Register 5.55: PRO_SPI_INTR_0_MAP_REG (0x174)
Register 5.56: PRO_SPI_INTR_1_MAP_REG (0x178)
Register 5.57: PRO_SPI_INTR_2_MAP_REG (0x17C)
Register 5.58: PRO_SPI_INTR_3_MAP_REG (0x180)
Register 5.59: PRO_I2S0_INT_MAP_REG (0x184)
Register 5.60: PRO_I2S1_INT_MAP_REG (0x188)
Register 5.61: PRO_UART_INTR_MAP_REG (0x18C)
Register 5.62: PRO_UART1_INTR_MAP_REG (0x190)
Register 5.63: PRO_UART2_INTR_MAP_REG (0x194)
Register 5.64: PRO_SDIO_HOST_INTERRUPT_MAP_REG (0x198)

105 ESP32 $ AR &% F V4.0



5. DPort % 1 %

Register 5.65: PRO_EMAC_INT_MAP_REG (0x19C)
Register 5.66: PRO_PWMO_INTR_MAP_REG (0x1A0)
Register 5.67: PRO_PWM1_INTR_MAP_REG (0x1A4)
Register 5.68: PRO_PWM2_INTR_MAP_REG (0x1A8)
Register 5.69: PRO_PWM3_INTR_MAP_REG (0x1AC)

Register 5.70: PRO_LEDC_INT_MAP_REG (0x1B0)

Register 5.71: PRO_EFUSE_INT_MAP_REG (0x1B4)

Register 5.72: PRO_CAN_INT_MAP_REG (0x1B8)
Register 5.73: PRO_RTC_CORE_INTR_MAP_REG (0x1BC)

Register 5.74: PRO_RMT_INTR_MAP_REG (0x1C0)

Register 5.75: PRO_PCNT_INTR_MAP_REG (0x1C4)
Register 5.76: PRO_I2C_EXTO_INTR_MAP_REG (0x1C8)
Register 5.77: PRO_I2C_EXT1_INTR_MAP_REG (0x1CC)

Register 5.78: PRO_RSA_INTR_MAP_REG (0x1D0)
Register 5.79: PRO_SPI1_DMA_INT_MAP_REG (0x1D4)
Register 5.80: PRO_SPI2_DMA_INT_MAP_REG (0x1D8)
Register 5.81: PRO_SPI3_DMA_INT_MAP_REG (0x1DC)
Register 5.82: PRO_WDG_INT_MAP_REG (0x1EO)
Register 5.83: PRO_TIMER_INT1_MAP_REG (0x1E4)
Register 5.84: PRO_TIMER_INT2_MAP_REG (0x1ES8)
Register 5.85: PRO_TG_T0_EDGE_INT_MAP_REG (0x1EC)
Register 5.86: PRO_TG_T1_EDGE_INT_MAP_REG (0x1FO0)
Register 5.87: PRO_TG_WDT_EDGE_INT_MAP_REG (0x1F4)
Register 5.88: PRO_TG_LACT_EDGE_INT_MAP_REG (0x1F8)
Register 5.89: PRO_TG1_T0_EDGE_INT_MAP_REG (0x1FC)
Register 5.90: PRO_TG1_T1_EDGE_INT_MAP_REG (0x200)
Register 5.91: PRO_TG1_WDT_EDGE_INT_MAP_REG (0x204)
Register 5.92: PRO_TG1_LACT_EDGE_INT_MAP_REG (0x208)

Register 5.93: PRO_MMU_IA_INT_MAP_REG (0x20C)

Register 5.94: PRO_MPU_IA_INT_MAP_REG (0x210)
Register 5.95: PRO_CACHE_IA_INT_MAP_REG (0x214)

N R
Q\Q x )
& &
’31 514 U‘
[o 0o o0 o0 000000000000000O0O00O0O0O0LO00O 16 |Reset

PRO_*_MAP it % Rl B P 7as. (32 /5)
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5. DPort F # %

Register 5.96: APP_MAC_INTR_MAP_REG (0x218)
Register 5.97: APP_MAC_NMI_MAP_REG (0x21C)
Register 5.98: APP_BB_INT_MAP_REG (0x220)

Register 5.99: APP_BT_MAC_INT_MAP_REG (0x224)
Register 5.100: APP_BT_BB_INT_MAP_REG (0x228)
Register 5.101: APP_BT_BB_NMI_MAP_REG (0x22C)
Register 5.102: APP_RWBT_IRQ_MAP_REG (0x230)
Register 5.103: APP_RWBLE_IRQ_MAP_REG (0x234)
Register 5.104: APP_RWBT_NMI_MAP_REG (0x238)
Register 5.105: APP_RWBLE_NMI_MAP_REG (0x23C)
Register 5.106: APP_SLCO_INTR_MAP_REG (0x240)
Register 5.107: APP_SLC1_INTR_MAP_REG (0x244)
Register 5.108: APP_UHCIO_INTR_MAP_REG (0x248)
Register 5.109: APP_UHCI1_INTR_MAP_REG (0x24C)
Register 5.110: APP_TG_TO_LEVEL_INT_MAP_REG (0x250)
Register 5.111: APP_TG_T1_LEVEL_INT_MAP_REG (0x254)
Register 5.112: APP_TG_WDT_LEVEL_INT_MAP_REG (0x258)
Register 5.113: APP_TG_LACT_LEVEL_INT_MAP_REG (0x25C)
Register 5.114: APP_TG1_TO_LEVEL_INT_MAP_REG (0x260)
Register 5.115: APP_TG1_T1_LEVEL_INT_MAP_REG (0x264)
Register 5.116: APP_TG1_WDT_LEVEL_INT_MAP_REG (0x268)
Register 5.117: APP_TG1_LACT_LEVEL_INT_MAP_REG (0x26C)
Register 5.118: APP_GPIO_INTERRUPT_MAP_REG (0x270)
Register 5.119: APP_GPIO_INTERRUPT_NMI_MAP_REG (0x274)
Register 5.120: APP_CPU_INTR_FROM_CPU_0_MAP_REG (0x278)
Register 5.121: APP_CPU_INTR_FROM_CPU_1_MAP_REG (0x27C)
Register 5.122: APP_CPU_INTR_FROM_CPU_2_MAP_REG (0x280)
Register 5.123: APP_CPU_INTR_FROM_CPU_3_MAP_REG (0x284)
Register 5.124: APP_SPI_INTR_0_MAP_REG (0x288)
Register 5.125: APP_SPI_INTR_1_MAP_REG (0x28C)
Register 5.126: APP_SPI_INTR_2_MAP_REG (0x290)
Register 5.127: APP_SPI_INTR_3_MAP_REG (0x294)
Register 5.128: APP_I2S0_INT_MAP_REG (0x298)
Register 5.129: APP_I2S1_INT_MAP_REG (0x29C)
Register 5.130: APP_UART_INTR_MAP_REG (0x2A0)
Register 5.131: APP_UART1_INTR_MAP_REG (0x2A4)
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5. DPort % 1 %

Register 5.132: APP_UART2_INTR_MAP_REG (0x2A8)
Register 5.133: APP_SDIO_HOST_INTERRUPT_MAP_REG (0x2AC)
Register 5.134: APP_EMAC_INT_MAP_REG (0x2B0)
Register 5.135: APP_PWMO_INTR_MAP_REG (0x2B4)
Register 5.136: APP_PWM1_INTR_MAP_REG (0x2B8)
Register 5.137: APP_PWM2_INTR_MAP_REG (0x2BC)
Register 5.138: APP_PWMS3_INTR_MAP_REG (0x2CO0)
Register 5.139: APP_LEDC_INT_MAP_REG (0x2C4)
Register 5.140: APP_EFUSE_INT_MAP_REG (0x2C8)
Register 5.141: APP_CAN_INT_MAP_REG (0x2CC)
Register 5.142: APP_RTC_CORE_INTR_MAP_REG (0x2D0)
Register 5.143: APP_RMT_INTR_MAP_REG (0x2D4)
Register 5.144: APP_PCNT_INTR_MAP_REG (0x2D8)
Register 5.145: APP_I2C_EXTO_INTR_MAP_REG (0x2DC)
Register 5.146: APP_I2C_EXT1_INTR_MAP_REG (0x2EQ)
Register 5.147: APP_RSA_INTR_MAP_REG (0x2E4)
Register 5.148: APP_SPI1_DMA_INT_MAP_REG (0x2E8)
Register 5.149: APP_SPI2_DMA_INT_MAP_REG (0x2EC)
Register 5.150: APP_SPI3_DMA_INT_MAP_REG (0x2F0)
Register 5.151: APP_WDG_INT_MAP_REG (0x2F4)
Register 5.152: APP_TIMER_INT1_MAP_REG (0x2F8)
Register 5.153: APP_TIMER_INT2_MAP_REG (0x2FC)
Register 5.154: APP_TG_TO0_EDGE_INT_MAP_REG (0x300)
Register 5.155: APP_TG_T1_EDGE_INT_MAP_REG (0x304)
Register 5.156: APP_TG_WDT_EDGE_INT_MAP_REG (0x308)
Register 5.157: APP_TG_LACT_EDGE_INT_MAP_REG (0x30C)
Register 5.158: APP_TG1_TO_EDGE_INT_MAP_REG (0x310)
Register 5.159: APP_TG1_T1_EDGE_INT_MAP_REG (0x314)
Register 5.160: APP_TG1_WDT_EDGE_INT_MAP_REG (0x318)
Register 5.161: APP_TG1_LACT_EDGE_INT_MAP_REG (0x31C)
Register 5.162: APP_MMU_IA_INT_MAP_REG (0x320)
Register 5.163: APP_MPU_IA_INT_MAP_REG (0x324)
Register 5.164: APP_CACHE_IA_INT_MAP_REG (0x328)

) N\
\@%@c\%
31 514 0
| |

’OOOOOOOOOOOOOOOOOOOOOOOOOOO 16

APP_*_MAP Hilliif i ¢ R I B AP frde . (88 5)
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5. DPort F # %

Register 5.165: AHBLITE_MPU_TABLE_UART_REG (0x32C)
Register 5.166: AHBLITE_MPU_TABLE_SPI1_REG (0x330)
Register 5.167: AHBLITE_MPU_TABLE_SPI0_REG (0x334)
Register 5.168: AHBLITE_MPU_TABLE_GPIO_REG (0x338)
Register 5.169: AHBLITE_MPU_TABLE_RTC_REG (0x348)
Register 5.170: AHBLITE_MPU_TABLE_IO_MUX_REG (0x34C)
Register 5.171: AHBLITE_MPU_TABLE_HINF_REG (0x354)
Register 5.172: AHBLITE_MPU_TABLE_UHCI1_REG (0x358)
Register 5.173: AHBLITE_MPU_TABLE_I2S0_REG (0x364)
Register 5.174: AHBLITE_MPU_TABLE_UART1_REG (0x368)
Register 5.175: AHBLITE_MPU_TABLE_I2C_EXTO_REG (0x374)
Register 5.176: AHBLITE_MPU_TABLE_UHCIO_REG (0x378)
Register 5.177: AHBLITE_MPU_TABLE_SLCHOST_REG (0x37C)
Register 5.178: AHBLITE_MPU_TABLE_RMT_REG (0x380)
Register 5.179: AHBLITE_MPU_TABLE_PCNT_REG (0x384)
Register 5.180: AHBLITE_MPU_TABLE_SLC_REG (0x388)
Register 5.181: AHBLITE_MPU_TABLE_LEDC_REG (0x38C)
Register 5.182: AHBLITE_MPU_TABLE_EFUSE_REG (0x390)
Register 5.183: AHBLITE_MPU_TABLE_SPI_ENCRYPT_REG (0x394)
Register 5.184: AHBLITE_MPU_TABLE_PWMO_REG (0x39C)
Register 5.185: AHBLITE_MPU_TABLE_TIMERGROUP_REG (0x3A0)
Register 5.186: AHBLITE_MPU_TABLE_TIMERGROUP1_REG (0x3A4)
Register 5.187: AHBLITE_MPU_TABLE_SPI12_REG (0x3A8)
Register 5.188: AHBLITE_MPU_TABLE_SPI3_REG (0x3AC)
Register 5.189: AHBLITE_MPU_TABLE_APB_CTRL_REG (0x3B0)
Register 5.190: AHBLITE_MPU_TABLE_I2C_EXT1_REG (0x3B4)
Register 5.191: AHBLITE_MPU_TABLE_SDIO_HOST_REG (0x3B8)
Register 5.192: AHBLITE_MPU_TABLE_EMAC_REG (0x3BC)
Register 5.193: AHBLITE_MPU_TABLE_PWM1_REG (0x3C4)
Register 5.194: AHBLITE_MPU_TABLE_I2S1_REG (0x3C8)
Register 5.195: AHBLITE_MPU_TABLE_UART2_REG (0x3CC)
Register 5.196: AHBLITE_MPU_TABLE_PWM2_REG (0x3D0)
Register 5.197: AHBLITE_MPU_TABLE_PWM3_REG (0x3D4)
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5. DPort % 1 %

Register 5.198: AHBLITE_MPU_TABLE_PWR_REG (0x3E4)

GQ;& \,<</
& *2@\/
Al ¥

E [ ]

’oooooooooooooooooooooooooooooooo‘Reset

AHBLITE_*_ACCESS_GRANT_CONFIG T[ii &4 MPU, (3 / 5)

Register 5.199: IMMU_TABLEn_REG (: 0-15) (0x504+4*1)

@'\
e"’& \)@V
S2?.?’ @@
’ooooooooooooooooooooooooo| 15 ‘Reset
IMMU_TABLEn [t & Internal SRAM ) MMU, (2 / &)
Register 5.200: DMMU_TABLE_REG (n: 0-15) (0x544+4"n)
2
N
QJ& \)?@
6 /
\@%Q) Q®®
’31 7|s 0‘
]ooooooooooooooooooooooooo| 15 \Reset

DMMU_TABLEn [t Internal SRAM f{) MMU. (£ / 5)
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5. DPort F # %

Register 5.201: SECURE_BOOT_CTRL_REG (0x5A4)

@%%V
<</ 7/
@
\%
&
§/
Q,é@& Qoéo/
)
N 2%
’31 1 0‘
’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset
SECURE_SW_BOOTLOADER_SEL secure_boot fiz. (i / 5)
Register 5.202: SPI_DMA_CHAN_SEL_REG (0x5A8)
& & &
%/ e/ e/
Y
N SR
N ! N
& = A

)
\@J

’31 6|5 43 2|1 0‘

’OOOOOOOOOOOOOOOOOOOOOOOOOOOO

SPI_SPI3_DMA_CHAN_SEL % SPI3 i) DMA {5 (3

iEO —I/i
SPI_SPI2_DMA_CHAN_SEL 1#% SPI2 ) DMA f5i. (i /5)
Mo (%

SPI_SPI1_DMA_CHAN_SEL ¥t SPI1 ) DMA {5 €5
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6. DMA =4 %

6. DMA £sililZs

6.1 MLk

HEAREVTI (Direct Memory Access, DMA) JI TTEAMK 5 il fi 2 [8) A S A7 Gl a5 it e 2 TR B 01t e i 1%
o LMETCTHRAEM CPU #AEA S OL N il DMA PRIEFS S, M T CPU AYZER.,

ESP32 /if5 13 MMEEREA DMA ZhRE, X 13 4~4MEE : UARTO, UART1, UART2, SPI1, SPI2, SPI3. 1250,
12S1. SDIO slave. SD/MMC host. EMAC. BT FlI Wi-Fi.

6.2 ¥¥ME
DMA #2 il &5 B AR JLAMRR AL
* AHB Bkt
o HRRAERUT AN AW T &
o BlintL AT A AL, b T A g
o ¥#% 4-beat burst &4
* 328 KB DMA Hiii-Z5 i

o il DMA ScBl e i 4

6.3 Zjfiehinid

ESP32 m iy s EEbA 1 e R 4 f O BT LA DMA T

b= [ R RAM.

DMA F e 5 CPU A% 5 2 B A [F] i 3t

HRAEAS A BB 3K, 2 BB DMA 45 i 85 Dh BEA B 22 51, (52 DMA 555 (DMA_ENGINE) [y &5 4 AH ] -

6.3.1 DMA 3|3/ 254

RAM

DMA_ENGINE

out_link0

SNg gHvY

4

out_linkn

in_linkO

\J

in_linkn

Pl 12: DMA 590288

IREER R

112
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6. DMA =4 %

DMA 5| 8553k AHB_BUS RHEii £ A N ES RAM SR 4 A RAM Bt . 181 12 2l DMA 5 8s ARG . 1
t RAM 2y ESP32 1 N7 SRAM, SRAM (14 HAK (I 1 0L &1y RGE A AA A o BT DA HE R
AR DMA 5%, DMA_ENGING #4fi out_link rr iy N ZREAHR. RAM i $icdls ke ik th 25, AT AR S in_link
) AR BAE AR AR 8 RAM HiLhEZS ]

6.3.2 kK
31 30 29 23 11
DWO \owner‘ eof ‘reserved length size ‘
DWH1 ‘ buffer address pointer ‘
DW2 | next descriptor address |

Pl 13: B4 K
out_link 5 in_link Z5FAHTE , [ 13 B MRS, — MR h 3 NN, BB T

* owner (DWO) [31]: FRIR 4 i4EF%F 1 buffer FLIFRIHEEE o
1’b0: sevFHy#R1EE Sy CPU;
1’b1: ARVFRYHRIEE S DMA #5135 .
* eof (DWO) [30]: FIRGH ARk .
1'b0: YR G — MR
1"b1: YR R B R G — M EER .
e reserved (DWO) [29:24]: reserved,
HIAEES 1,

* length (DWO) [23:12]: R4 pii NS Y buffer drig A 2e7 54 M buffer HrstBUUR 2R RERS B
Y458 i) buffer Hif7 AR iR CAFBARAG 714

e size (DWO) [11:0]: FErR Y aistE3axt WAy buffer RN,
TR KPLIFER T

¢ buffer address pointer (DW1): buffer sk 354t .
TER: HHE X 5%

e next descriptor address (DW2): ~—/NgEFEMMINEFEEr . M ETaE MG — D aEFmT (eof=1), ZfEH N O.

i DMA S0, A 2R — Wil KRBV T4 € /Y buffer KB, A4 DMA R 2238 (11X buffer R4 23[A] .
X753 DMA_ENGING A A Tt A1 25 1 K Kl -

6.4 UART DMA (UDMA) #xifilgs

ESP32 W 34~ UART #2110, B3 2 4~ UDMA ££iilgs. UHCIX_UART_CE (x 4 0 5iE 1) 2 fes Tk
% UDMA.,

Bl 14 2k UDMA J5 i (5 i e o FERe OB mn , e et 45 47 . UHCICINLINK_ADDR HIF4§ 1 55—
A~ in_link 438 . 7RSO AL B RECEE R A AR 20 fzibhik. {7 UHCICINLINK_START 2 J5, i A AL hil 2%
B0 (UHCH) 26 UART $:0c 3 it Bl (% 145 Decoder. 25t Decoder ff#iffr 2 G AE DMA 514454 R A
ABCHERTR B RAM 25 H]
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6. DMA =4 %

UDMA
UHCI UART
Transmitter txd_out
DMA_ENGINE » Encoder > -

Receiver

rxd_in
— Decoder |4 - -

Pel 14: UDMA X 50Hh 4 i

TERCRIIGTT , BAH T 2 S AR Sk Bl 4, UHCI_OUTLINK_ADDR JiJ -4 1) 55—~ out_link £ .
DFAT AR B R R BE R AR 20 £tk A7 UHCI_OUTLINK_START 2 J5, DMA 5| 4% R M43 p 15 E 1)
RAM $ihk 2l . Haad Encoder #EATHU LS, SRR 4 UART By S BB s A7 2 ik th 25

UART DMA 1%t etk =oh (40 FRAF + BdiE + 73 B4F) . Encoder A THEX AT N LA Fafs , -k gy
WA — R B T R R IR E A7 548 . Decoder HIF BB Gl 5 BeAF, R8s s RR ik E A5 EA TR 40 R 40
AT B ETE 2 BRAF ] A S8 24~ A BRAFa] i UHCI _SEPER_CHAR #EATHCHE:, BRIA(E R OxCO. Hidi
540 B —RERBAE AT AT UHCIX_ESC_SEQO_CHARO (2kikk 0xDB) #il UHCIx_ESC_SEQO_CHART (%
AN OxDD) #E 7. UHERETR ARG, &7 UHCIx_OUT_TOTAL_EOF_INT Hir. 4%dmiaiss i
&, &7ed: UHCIK_IN_SUC_EOF_INT 14,

6.5 SPIDMA iililZs

DMA SPIO_CHAN_SEL

chan1

A
=

<+«— SPI1

chan2 |[#f---1€---{--»(2

SPI1_CHAN_SEL

<+«— SPI2

SPI3_CHAN_SEL

<« 1
<«— SPI3
- > 2
i 15: SPI DMA

ESP32 SPI i 1 1] CPU S35 SNSRI R <2 #e s, 3B RT LA DMA o 2l 15 fzs, AT DMA JiiiiE ]
ik SPIT, SPI2 I SPI3 4% il 4%, 454> DMA i nl fit—4> SPI 4%l d (i), RIEER AT AA P> SPI 42 il 45
[ IS 621 DMA.

ESP32 SPI DMA fili Jil #E 23 it/ S i Bt i Bt S0 ourst #24l, — IR AR BRI 200 1 A7
Tio SPIDMA SZH5 SRR Kt »
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6. DMA =4 %

Jit & DPORT_SPI_DMA_CHAN_SEL_REG 257744 SPI1_DMA_CHAN_SEL[1:0]. SPI2_DMA_CHAN_SEL[1:0] I
SPI3_DMA_CHAN_SEL[1:0] =AM DA RE SPI DMA B2 10, 44~ SPI il sest i —AM, G 2 i, *t
NHUEH 0. 1 F1 2, WAL 3 .

LA SPI B,

# SPI1_DMA_CHAN_SEL[1:0] = 0, #B4 SPI Afii ff DMA jiiif ;
47 SPI1_DMA_CHAN_SEL[1:0] = 1, HB4 SPI1 fififE DMA jfi& 1;
# SPI1_DMA_CHAN_SEL[1:0] = 2, HB4 SPI1 fiift DMA iEiH 2.

F174% SPI_DMA_OUT_LINK_REG j SPI_OUTLINK_START L4571 25 77 #% SPI_DMA_IN_LINK_REG i SPI_INLINK_START
FCA T B E DMA 5158 X BN e 2R3 28 . 24 SPI_OUTLINK_START L4548 1 F, DMA 5454

WP R, FRHER KRR 24 SPILINLINK_START HUFFIZE R 1 1F, DMA 5ISTHIG A B ISR, IF 1
BRI -

SPI_DMA 5 I i 3R A e B AR a0 T -
1. H5EE AL DMACIRZSHLAN FIFO f54t
2. BLE DMA K 2P FEa
3. MCHE SPI 12 A K H A% 5

4. flifE—U DMA $1E,

6.6 12S DMA £sihil3e

ESP32 A4 12S $:11, I 1250 11281, 12S0 i1 1251 &5/ DMA 5. 2474 12S_FIFO_CONF_REG ff
REG_I2S_DSCR_EN 45 T-lifig 12S 1) DMA 4. ESP32 12S DMA fifi F 5 3820/ Sk Bl , Sk i Sk

burst #4 , — UBEIk/  2E BB B 1 AN (A AN ). 21788 12S_RXEOF_NUM_REG 1y REG_I2S_RX_EOF_NUM|[31:0]
HoAs T HCE DMA — IR K B, B .

WA 128_OUT_LINK_REG 1y 12S_OUTLINK_START LLAERI 2744 12S_IN_LINK_REG 1 12S_INLINK_START
FUAE T BERE DMA 518, XA~ Bop i HE % . 24 12S_OUTLINK_START LUAF#CE 2 1 1, DMA 55T Aa AL
PRACARER, FHUER KRR, 24 12S_INLINK_START HAFgE N 1 1, DMA 5ISTH e b BB ISR, I ifEd
AR -

128 DMA 45 1 AR e B AR QT -
1. B SCELE 128 B R KA
2. 501 DMAARZSHLAI FIFO $54t;
3. BLHE DMA MK ZFfF4E

4. 7 128 FHUEE, WKE 12S_TX_START el 12S_RX_START Hek, %KiE—iKk 12S #:4E;
1E 128 MU, 308 12S_TX_START il 12S_RX_START Ui/ %1 ML A S E A4 5 1)1 oK

12S DMA Il B ILEETY 12S, DMA il
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7. SPI
71 WA
| Momo kbl 2 jePiofzy |PAD
Cache |« + SPI0 <|‘ 2sPI > Matrix| ¢y, . a
0
| SPI1 [e+> :|’ "7' . |
- /0 4w
DMA pd JMUX| !
chanQ | j«—> % «— | SPI2 HSPI 4w
chan1 X vsel | . | |
\~ » SPI3 >

Kl 16: SPI Z&&:HE

P 16 iz, ESP32 35 4 4~ SPI #4dilat SPIO. SPI1. SPI2, SPI3, T4 % +5 SPI thill iy # . SPI0 &
il ok cache Piln SMAFAH EAICHEE R, SPH AR FALGEM , SPI2 At SPI3 fas il 86 1] 412 EHL{E AT S n]
PEAMMUEERT o FETALBEHI, A4~ SPI il & nT AGEH 24 i (s 5 (CSO ~ CS2) RIEHZ A SPI ML
SPI1 ~ SPI3 il i1~ DMA JliE .

SPIO 11 SPI il gl — Mp#kgs i —4UF 5 8 4k, Xdlipigt SPI i 5 a4k D, Q. CS0~CS2, CLK,
WP F1 HD {5541 a%, N3 25 frzn. AHMNHL, #il#F SPI2 Al SPI3 435I Hia mi gk HSPI Al VSPI {55 4k .
XEfE S MR E R A A S AL T GPIO A2 AT IO_MUX #iblese il 508 45 I pg i (1R 3
4 10_MUX),

SPI il #7E GP-SPI MR, SZRFFRUERYIU 2R 40 T/ TiEfE (MOSI, MISO. CS. CLK) FlI=£kX T i
f& (DATA. CS. CLK). SPI#iil###E QSPI 5 Rl {55 54k D. Q. CSO~CS2, CLK, WP #i1 HD 1§} 4-bit
AT SPI R K15 R AN flash 5 SRAM, AR N E P RE(E 55 B A 5 5 WX X R a1k 25 PR,

% 25: WYL S ARG A &R

GP-SPI £k GP-SPI =4 QSPI 5| HzhiefES

ML ERTAFS M| ENTESEL | FEEL SPIfEZ B4 | HSPI {55 a4 | VSPI{F5 a4
MOSI DATA D SPID HSPID VSPID

MISO - Q SPIQ HSPIQ VSPIQ

(O] (O] CS SPICS0 HSPICSO VSPICSO
CLK CLK CLK SPICLK HSPICLK VSPICLK

- - WP SPIWP HSPIWP VSPIWP

- - HD SPIHD HSPIHD VSPIHD

7.2 SPI ¥4

GP-SPI (j@i} SPI) #1
o KL DA byte Sy BAAL L E
o SCRFPULR AU T/ TS A5 A = 22 XA
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o FAUA MBI
o IR (CPOL) Al piAH (i (CPHA) Wl it &,
oINPT L E:
IF47 QSPI £ 11
o SRR flash SRR MBI £ 1058 (5 4% X
o AL E M EE RS
* SCHF 6 ik flash 44
o SCHFFTIH flash #l SRAM H gl 4
o XFFHEBI%FF flash 23 A
SPI DMA #11
o SRR A BER Y KB
SPI il 11
o SPI il
* SPI DMA il

7.3 GP-SPI 11

ESP32 SPI S I £k 48U L/ UL IR FH = 2 WU LA AR o DU 2k 40U L/ XU 3i A i SR an &l 17 s

Master Slave

MOSI| ——» MOSI

MISO [&— MISO

ESP32 CLKI—» CLK

SPI
CS—» CS

Pel 17: SPI PUZk 20 1/ A 15
ESP32 SPI1 ~ SPI3 1] PAE R SPI FH15HAMBLESS, SPI2 A1 SPI3 ] IVE ML, 44 ESP32 SPI 3241

BN Z AT AR 3 ML, fETE DMA BER, — IR il AR/ K1k 64 byte BB, OB BE A5
L
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7. SPI

7.3.1 GP-SPI Uk TR

20 B AP 2 AR Uy, ESP32 SPIBE AT AYE R AL AT DAVE N MALEE o (I, 8 R i el
AR EAR R B e AU, @ 374 SPI_MISO_DLEN_REG F1 SPI_MOSI_DLEN_REG [l ; fEM
BB R, il 27 17e% SPI_SLV_RDBUF_DLEN_REG #1 SPI_SLV_WRBUF_DLEN_REG Bl & . % & 247
24 SP|_USER_REG ) SPI_DOUTDIN {1 SPI_USR_MOSI {i 3k (HHE DY £k 4 W TAE, fe 5 58 i B 29 f7 2%
SPI_CMD_REG f#j SPI_USR {3 3% J&1 2h— R B A& 5

7.3.2 GP-SPI PYzk 0 1B,

TCE Y 2R TR, ESP32 SPI BRI DAYES FHLEL T DAFE A MALEE T - et ESP32 SPIHAT R i 1) il
fEksa: ard + Mk + 8555 + BCR/BU R Bds . BAROy:

1. 4 K 0~ 16 bit; AU HMHLE A .

2. Huhit: K JF O~ 32 bit/64 bit; FA L4 HMLEA -

3. 4t K O~ 256 4~ SPI Ffflr,

4. BRI/ SR 5 K 0~ 512 bit (64 byte); F:HLH Hh AMLA A K FALE A MM H o

Forpr GP-SPI E MU IR A R K EE R 32 bit, QSPI FAUB A R F AL JEEh 64 bit., fir R4S Hb
HERZS - SRR S B ZSA FI% . SPI_USER_REG 271744 SPI_USR_COMMAND. SPI_USR_ADDR,
SPI_USR_DUMMY #1 SPI_USR_MISO/SPI_USR_MOSI %15, 24X e AR fig B 1 Bf, —k SPI#fEA &%
PDIgeRAS, WA UL o VRN EHUEE R, R0 T DR 75 B8 ) i B A e R e R S e S
Bk SERERI RIS A IR R SRS

VEMAUBE IR, ARSI A 5 iy S MRS B BRI LA &bl 3K 26, 1E—il/ k&
WAEH, RS CS PR FFHIRHLF- . ARAE Akad fErf CS wefiim, MHLNFRIRESHF 2R AL,

4% 26: I\BLar A fiiid

e | ik

Ox1 MBI, EAUAS BRI MOSI 5 AMURES a7 7 e

Ox2 ML, 5 EALUR R S MOSI B AMMLEE A7

Ox3 MHLEE AL H Bl MISO Ak 3 4L

Ox4 MHLEE R MRS T A8 A Bl s MISO ik 21 4L

Ox6 Jefs MOSI B EHEIRE ABIRZEAT, N5 PR A7 i 3 Kk 2 MISO

FHLATAE SPl MHLIIR S 297728 SPI_SLV_WR_STATUS_REG, JfuJ Ak SPI_SLAVE1_REG 2¥f74e 1
SPI_SLV_STATUS_READBACK i, #r5# 1% SPI_SLV_WR_STATUS_REG 27744k 2 SPI_RD_STATUS_REG 21%
R E . SPI MU AT DU 2 525 MAUIRS 74, B8 5 MAURERAER B /Y, PALSEIE R Z4r0im (s .

st SR SPI_MISO_DLEN_REG #1 SPI_MOSI_DLEN_REG 297748 . \ALEE X i SPI_SLV_RDBUF_DLEN_REG.
SPI_SLV_WRBUF_DLEN_REG it & SPI #2205 sl Kk Eieth i 4 B o i 1 it ¥ 25 472 SPI_USER_REG ) SPI_USR_MOSI
58, SPI_USR_MISO {i ke Fx il SPI B2tk Ak Fidis . fe )5 i & 27 A SPI_CMD_REG [ SPI_USR /3£ 58—

WEHR A4
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7. SPI

7.3.3 GP-SPI 2 TRk

ESP32 SPI it = 2 00T U 2 00T A BRGIAE T3 SOM Ak s B ] — ARMF 528, b a4 . ik A
Pl A AR . R B SPI_LUSER_REG 27774514 SPI_SIO fii 3k fifi it = £k p X T HEK

el
o PTG, fird . Huhb ARl Sk B a Wy A ml AL ;
o TEPXUTRIT, “ard + bk + doficds + 28”0 il + 2B X PR (A% A SCRF DMAS

* ESP32 SPI /oy LIS, L CS FHZAR BT 24— SPI ISR EARG B/545H5, CS fEEIER—4
SPI IR B AL

7.3.4 GP-SPI §lligf7

SPI_WO_REG| | |

i

SPI_W7_REG
SPI_W8_REG

at

SPI_W15_REG |

Pl 18: SPI BeEAi

ESP32 SPI 47 °K/Nhy 16 x 32 bit BBHEZAT, T A A b/ s . e 18 B SCBa i, Zof
BRIAM SPILWO_REG H M7l T 46358, —HE 2| SPI_W15_REG 5. WERAWEK KT 64 byte, £ i}
T4 M SPI_WO_REG JFf4k£EIEH 7E .

BRI SPI_WO_REG ~ SPI_W7_REG #11 SPI_W8_REG ~ SPI_W15_REG 43 5ll5 W Hl &5 5 A5 4y, il
TR RS R . 24728 SPI_USER_REG () SPI_USR_MOSI_HIGHPART #I SPI_USR_MISO_HIGHPART
AR BN, 24 SPIER 3L, 24 SPI_USR_MOSI_HIGHPART =1 i}, SPI_W8_REG ~ SPI_W15_REG
VER B 3L AR EAAE T, 24 SPI_USR_MISO_HIGHPART = 1 i}, SPI_W8_REG-SPI_W15_REG {E kI $idk 2%
R . 124 SPIEMMALE, 7 SPI_USR_MOSI_HIGHPART = 1, 0] SPI_W8_REG ~ SPI_W15_REG fEH
BB A, %5 SPI_LUSR_MISO_HIGHPART = 1, il SPI_W8_REG-SPI_W15_REG £} % 2 $dhi 17 1
.

7.4 GP-SPI m}phiiil
ESP32 GP-SPI AL MBI A fapn/2, MBIV AT HI R fapo/8. EHLAT DA -4 S HAR

fopi = fapb
' (SPI_CLKCNT_N+1)(SPI_CLKDIV_PRE+1)
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Hr SPI_CLKCNT_N FiI SPI_CLKDIV_PRE “h%ifi#s SPI_CLOCK _REG WAL (FEW 7.7 FFfiesttiir) |

SPI_CLKCNT_H = | SPLCLKENTN+T 1 | - SP|_CLKCNT_N=SPI_CLKCNT_L, 4%777#% SPI_CLOCK_REG )

SPI_CLK_EQU_SYSCLK fii ' 1, HAbAE K 0 BF, SPI#EENH fap: B2 4P, SPI_CLK_EQU_SYSCLK
FEEE } 0. FEMMUEL T, SPI_CLKCNT_N. SPI_CLKCNT_L, SPI_CLKCNT_H #1 SPI_CLKDIV_PRE ¥

HEHN O,

7.4.1

GP-SPI Int sl PE R gl

ESP32 SPI fy B4R PERIFLL, 251728 SPI_PIN_REG fij SPI_CK_IDLE_EDGE {vi. Z¥{7%% SPI_USER_REG K
SPI_CK_OUT_EDGE {75 SPI_CK_I_EDGE {37, PAJ% SPI_CTRL2_REG 277441 SPI_MISO_DELAY_MODE[1:0]
£+ SPI_MISO_DELAY_NUM[2:0] {i7.. SPI_MOSI_DELAY_MODE[1:0] {ii5 SPI_MOSI_DELAY_MUM][2:0] {ii il .
27 TN 28 43 Bt Ay ESP32 SPI F=AILA AL il AR (742 i) S HRE W 27 7B 3R 28 H modeO #il
mode2 43> DMA i1 DMA BN ZF A5 L . FF 2002 DMA X mode0 Fil mode2 MAILAT%L

P E .
#* 27: FHUBTA phie RO A A2 23 0

A mode0 mode1 mode2 mode3
SPI_CK_IDLE_EDGE 0 0 1
SPI_CK_OUT_EDGE 0 1 1 0
SPI_MISO_DELAY_MODE 20) 10) 10) 200)
SPI_MISO_DELAY_NUM 0 0 0 0
SPI_MOSI_DELAY_MODE 0 0 0 0
SPI_MOSI_DELAY_NUM 0 0 0 0

A 28: BB A P PE AR L35 97 A7 25 1

FIEs mode0 mode mode2 mode3
JE DMA DMA Ik DMA DMA
SPI_CK_IDLE_EDGE 1 0 1 0 1 0
SPI_CK_|_EDGE 0 1 1 1 0 0
SPI_MISO_DELAY_MODE 0 0 2 0 0 1
SPI_MISO_DELAY_NUM 0 2 0 0 2 0
SPI_MOSI_DELAY_MODE 2 0 0 1 0 0
SPI_MOSI_DELAY_NUM 2 3 0 2 3 0
1. mode0 #/r CPOL=0, CPHA=0, SPI Z5[fJi}, H4epis e~ r, $dase SPIRRBEHTAEL, 7 LA
P
2. mode1 /R CPOL=0, CPHA=1, SPI SR}, HFahads i AR T, FdEfE SPI TR b, 2T
RS
3. mode2 7 CPOL=1, CPHA=0, SPI s[RI}, Bfahads i s, e SPI TR b, 5T
Kb
4. mode3 F/x CPOL=1, CPHA=1, SPI 2[R}, BHhads i s, BdEfE SPI Nk, 7E BT
Ko
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7. SPI

7.4.2 GP-SPI m¥

ESP32 GP-SPI 2 1 iy i {55 Wk T At IO_MUX BRETEIE I, SCRT PAE ad IO_MUX il GPIO Sz # i B S
FIEM . YISl SRR, LSS SPIERPIA clkagp BPRHEN], fHES A SBIER .

GP-SPI R AL, HAF S AL GPIO AZfsfi ket AE SPI it 77 GP-SPI i th IR clkiapn /2,
VUHE BC B PR PRI, ¥ 77w SPILMISO_DELAY_MODE 528 0. % GP-SPI i i B R A KT clkapo/4,
YR CEL R AR A, SPI_MISO_DELAY_MODE R AR5 27 F I R -

GP-SPIEN TS, I BAF'S 40l GPIO SR 4t A S SPI 42 il 5% -

1. Bt GP-SPI g I BIIRN clkapo/2, WIHERCE R TER), 231745 SPI_MISO_DELAY_MODE 7525 W
O, [AIFEEMIAEFFRRAS (SPLUSR_DUMMY = 1), SERFRBEN 14 clhspi IR
(SPI_USR_DUMMY_CYCLELEN = 0);

2. 2R GP-SPI i I BFA N clhapp /4, FEBLEI BRI #7774 SPI_LMISO_DELAY_MODE 52 ) O;

3. fAR GP-SPI it NIRRT clhapn /8, WITERCE MBI ERT, SPI_MISO_DELAY_MODE 7 A3
27 PR R

GP-SPI A MALI , BRI P -5 A1 5 S e [l 197 Kb A SPLHZfilas,  RIHBE S A BE fF SHE A 4
BRI GPIO A e A SPI Fiildi . XA A RER ILAEAS = 23k SPUAECEZ AT, ER AR .

LA mode0 S, I 19 1 topi tore Hl ty 2350112 SPI IR IYT . Rt i 452 BT ) A0 S 3 S IR R] - [R]pspfl
B SPIAMBLERR N tapp. fEAE DMA BTN, ML S HE S i, FE IS IFA] ¢,

o R CLK ARG IR, R4t < 3.5 * tapp;
o IR CLK R e it A, ABA ty < 5.5 % tapp;

£ DMA #50F, modet #l mode3, MALEHR S AE J5 i, EJS R ¢, A4k DMA B E . 7E modeO Fl
mode2, MALEE 2B FTH i, SRR tore:

s ﬂﬂ% clk Kééﬁii%ﬁ%%ﬁ%ﬁ)\7 %B/A\ tpre < (tspi/2 — 5.5 % tapb);

o 2R ok i AR, R4 tore < (fspi/2 — 7.5 * tapp);

ot
CLK "™™__ /
oot
MISO oo T e

Kl 19: GP-SPI WL &5 ih
P, RS AL S A A AMAL, T2 MBI Bh iR =R fapo/8, ANRAE 5L SCHA RS A ML, T

N IR ST =) fapb/12 o [FIRFRREERE N2, 24 modeO 1 mode2 K, (tspi/2 — tore) 2 WAL B P
ESLOCTS
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7.5 Jifr QSPI g1

ESP32 SPI f7: il dihf SPI £ L ffiftdi (41 flash, SRAM) MU T HRFFRIN SCRF . SPIAS RS 7 filf e AORE (1 HE e A [l 20
IR o

Master Slave
D |« S
Q" SO flash
WP|<
HD|< HOLD
CLK SCK
CSo CE
L»iS|
ESP32 e}
QSPI wp SRAM
HOLD
SCK
cs1 CE

Pl 20: J¢47 QSPI £ 11

SPIT. SPI2 71 SPI3 il th ] LAy QSPI 5 1 i ARSI it ds e 12 . SPI 77 b 100 1) 5y i L Pt
RN fapp, WHERECE A GP-SPI 2 1 F AL B ]

7.5.1  JF41 QSPI £ i fske X

ESP32 QSPI Hy T 3245 SRR AHUBER 2 (S, ol 52 MM AE RS MY . ESP32 QSPI WLl ftk
315 GP-SPI P b TR . R RAEHE R A AR, O] DI o 2 A e 2 2k % 4
LG B, W 21 FR, LRSS 4 & AERREEE.

gy gy
T

4 X0 X4 X0 /——— AXOX4 X0 .
5
6

~| (o] || [
~| (o] |of [

0 0 0
1 1 1
2 2 2
3 3 3

7
mRE RS FHRES BERS

A
A
A

21: Ji47 QSPI #Z il fE B

ESP32 QSPI £ 1 32, WAt Zizy flash 4 fE. 5 GP-SPIAIRE, fh EALmF, QSPIgH
ARG 2 a4 Huhk . SERF AR 2 A R A R AS A T4 sl

1ERE: 7E GPI-SPI XU TG S RpIREATT

7.6 GP-SPI vl
ESP32 SPI ks HwiZs, —5k SPI#:10hilr, 55—k SPI DMA $ 111k,
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ESP32 SPI A Ak M/ sz i AR B SRR Y P IR GE— A, BN Rl 245 il de— KRR S50, T ANAIRA
[X7). ESP32 SPI M MALI, ARAGERIEATALR, WML B/ B AR RTS8 IS/ 5 G it oh b

7.6.1  SPI il

T 45 2777 45 SPI_SLAVE_REG i) SPL*_INTEN {ir % 1, i DABEAE SPI 52 11 il 4 sfolb S A, bz SPL*_DONE
GBI AR 1. HUTRRE AR TS, BRI, T RRR bit 5O,

e SPI_TRANS_DONE_INT: SPI 4t sl il %

SPI_SLV_WR_STA_INT: SPI MHLEARZSEE TR B fist %

SPI_SLV_RD_STA_INT: SPI MHLIER S5 5 9k i % .

SPI_SLV_WR_BUF_INT: SPI M5 ZE4E45 5 il ol %

SPI_SLV_RD_BUD_INT: SPI MALIEZEF74E o il it %z

7.6.2 DMA il
* SPI_OUT_TOTAL_EOF_INT: Firfy 4k & 1% 52 bl i %
o SPI_OUT_EOF_INT: —/Mg3 A&k se bl i % .
* SPI_OUT_DONE_INT: f)i—MERK N O Bfplfil % .
* SPI_IN_SUC_EOF_INT: Jif s Wiz wifm % .
* SPILIN_ERR_EOF_INT: 22 th LS 1R i s 2 o
* SPILIN_DONE_INT: Flithyf/a— MR K O mgfi 4 .
* SPI_INLINK_DSCR_ERROR_INT: i 3 epdth i i gl fi 42
* SPI_OUTLINK_DSCR_ERROR_INT: 3 % i ity 4% ¢ ok i 9l fih %4

e SPI_INLINK_DSCR_EMPTY_INT: &A%k sk i fih %
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7.7 WA

K s | SPO SPI1 SPI2 SPI3 Vil
PR B A 8%

Bit Jifi %1 QIO/DIO/
SPI_CTRL_REG QOUT/DOUT #t#5 | 3FF43008 | 3FF42008 | 3FF65000 | 3FF65000 | /5

B
SPI_CTRL2_REG R} i 3FF43014 | 3FF42014 | 3FF64014 | 3FF64014 | /5
SPI_CLOCK_REG Ak Ash i 3FF43018 | 3FF42018 | 3FF64018 | 3FF64018 | /5
SPI_PIN_REG Wbk CS il 3FF43034 | 3FF42034 | 3FF64034 | 3FF64034 | /5
MBURR L ¥ 25 A7 25
SPI_SLAVE_REG ﬁﬂ‘*ﬁﬁ@aﬁg%ﬁ 3FF43038 | 3FF42038 | 3FF64038 | 3FF64038 | /5

5

SPI_SLAVE1_REG WAL it - fF 3FF4303C| 3FF4203C| 3FF6403C| 3FF6403C| /5
SPI_SLAVE2_REG S R BE T 3FF43040 | 3FF42040 | 3FF64040 | 3FF64040 | /5
SPI_SLV_WR_STATUS_REG ﬁﬂ%@im%m 3FF43030 | 3FF42030 | 3FF64030 | 3FF64030 | /5
SPI_SLV_WRBUF_DLEN_REG BEIRE R 3FF43048 | 3FF42048 | 3FF64048 | 3FF64048 | 5/E
SPI_SLV_RDBUF_DLEN_REG BB B 3FF4304C| 3FF4204C| 3FF6404C| 3FFB404C| /5
SPI_SLV_RD_BIT_REG R K B 3FF43064 | 3FF42064 | 3FF64064 | 3FF64064 | /5
F 1 S A B A7 48
SPI_CMD_REG FUGH P A E L Ard | 8FF43000 | 3FF42000 | 3FF64000 | 3FFE4000 | /5
SPI_ADDR_REG HuhkHod 3FF43004 | 3FF42004 | 3FF64004 | 3FF64004 | /5
SPI_USER_REG P & A THidE | 3FF4301C| 3FF4201C| 3FF6401C| 3FFB401C| /5
SPI_USER1_REG HbEFZE FE R I | 3FF43020 | 3FF42020 | 3FF64020 | 3FF64020 | /5
SPI_USER2_REG AR BRI A 3FF43024 | 3FF42024 | 3FF64024 | 3FF64024 | /5
SPI_MOSI_DLEN_REG MOSI & i 3FF43028 | 3FF42028 | 3FF64028 | 3FF64028 | /5
SPI_WO_REG SPI Hd 21748 0 3FF43080 | 3FF42080 | 3FF64080 | 3FF64080 | /5
SPI_W1_REG SPI ¥R 251758 1 3FF43084 | 3FF42084 | 3FF64084 | 3FF64084 | /5
SPI_W2_REG SPI ¥R 21748 2 3FF43088 | 3FF42088 | 3FF64088 | 3FF64088 | /5
SPI_W3_REG SPI ¥ 251748 3 3FF4308C| 3FF4208C| 3FF6408C| 3FF6408C| /5
SPI_W4_REG SPI ¥R 317448 4 3FF43090 | 3FF42090 | 3FF64090 | 3FF64090 | /5
SPI_W5_REG SPI ¥R 1728 5 3FF43094 | 3FF42094 | 3FF64094 | 3FF64094 | /5
SPI_W6_REG SPI ¥ 271748 6 3FF43098 | 3FF42098 | 3FF64098 | 3FF64098 | /5
SPI_W7_REG SPI ¥R 7ae 7 3FF4309C| 3FF4209C| 3FF6409C| 3FF6409C| /5
SPI_W8_REG SPI ¥ 271758 8 3FF430A0| 3FF420A0| 3FFB40A0| 3FFB40A0| /5
SPI_W9_REG SPI ¥R 31744 9 3FF430A4| 3FF420A4 | 3FFB40A4 | 3FFB40A4 | /5
SPI_W10_REG SPI $# 257748 10 | 3FF430A8| 3FF420A8| 3FFB40A8| 3FFB40A8 | /5
SPI_W11_REG SPI ¥ 21748 11 3FF430AC| 3FF420AC| 3FFB40AC| 3FF640AC| /5
SPI_W12_REG SPI $i#li 257744 12 | 3FF430B0| 3FF420B0| 3FF640B0| 3FF640B0| /5
SPI_W13_REG SPI ¥ 257728 13 | 3FF430B4| 3FF420B4| 3FF640B4 | 3FF640B4| /5
SPI_W14_REG SPI ¥ 257748 14 | 3FF430B8| 3FF420B8| 3FF640B8| 3FF640B8| /5
SPI_W15_REG SPI $# 277748 15 | 3FF430BC| 3FF420BC| 3FF640BC| 3FF640BC| /%5
DMA il ¥ 25 £ 2%
SPI_DMA_CONF_REG | DMA fiZ#2f74% | BFF43100| 3FF42100| 3FF64100 | 3FF64100 | /5
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LW Hik SPIO SPI SPI2 SPI3 5l
DMA % 3 4% 5 Ml h
SPI_DMA_OUT_LINK_REG lﬁ@agﬁﬁﬁémi 3FF43104 | 3FF42104 | 3FF64104 | 3FF64104 | /5
DMA Hih
SPI_DMA_IN_LINK_REG lﬁ@ﬂ;@%%ﬁm 3FF43108 | 3FF42108 | 3FF64108 | 3FF64108 | /5
SPI_DMA_STATUS_REG DMA JRZS 3FF4310C| 3FF4210C| 3FF6410C| 3FF6410C| His
PREE R BT IA £S5 3
SPI_IN_ERR_EOF_DES_ADDR_REG ftj“%mm%l‘“& 3FF43120 | 3FF42120| 3FF64120 | 3FF64120 | H ik
TRAZ Y > -mi
SPI_IN_SUC_EOF DES_ADDR_REG iq&%uﬁgéﬁ”& 3FF43124 | 3FF42124 | 3FF64124 | 3FF64124 | His
SPI_INLINK_DSCR_REG TR 3FF43128 | 3FF42128 | 3FF64128 | 3FF64128 | H ik
L ANHER AR b,
SPI_INLINK_DSCR_BFO_REG ;: LR S e 3FF4312C| 3FF4212C| 3FF6412C| 3FF6412C| H ik
SPI_INLINK_DSCR_BF1_REG LTRSS R RS £ | 3FF43130 | 3FF42130 | 3FF64130 | 3FF64130 | Mk
WA EOF [yt 42
SPI_OUT_EOF_BFR_DES_ADDR_REG Gl R 3FF43134 | 3FF42134 | 3FF64134 | 3FF64134 | His
ik
Hetr EOF (iR %2
SPI_OUT_EOF _DES_ADDR_REG ;;i HOSHIE T 3FF43138 | 3FF42138| 3FF64138 | 3FF64138 | H ik
SPI_OUTLINK_DSCR_REG BAEL Y el e 3FF4313C| 3FF4213C| 3FF6413C| 3FF6413C| Hisk
AN ‘7}&*{*" =
SPI_OUTLINK_DSCR_BFO_REG ; AR 3FF43140 | 3FF42140 | 3FF64140 | 3FF64140 | Hisk
SPI_OUTLINK_DSCR_BF1_REG M HTHEAR G BIRTS 4T | 3FF43144 | 3FF42144 | 3FF64144 | 3FF64144 | Hik
SPI_DMA_RSTATUS REG DMA WTFAZEURES | 3FF43148 | 3FF42148 | 3FF64148 | 3FF64148 | Hisk
SPI_DMA_TSTATUS_REG DMA WNTEERTS 3FF4314C| 3FF4214C| 3FF6414C| 3FF6414C| His
DMA vhili?5 (725
SPI_DMA_INT_RAW_REG JEHE TP WRIRAS 3FF43114 | 3FF42114 | 3FF64114 | 3FF64114 | His
SPI_DMA_INT_ST_REG R WRIR S 3FF43118| 3FF42118| 3FF64118| 3FF64118| H ik
SPI_DMA_INT_ENA_REG HT L RE AL 3FF43110 | 3FF42110| 3FF64110| 3FF64110| /5
SPI_DMA_INT_CLR_REG W R 3FF4311C| 3FF4211C| 3FF6411C| 3FFB411C| /&
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7. SPI

7.8 AN
Register 7.1: SPI_CMD_REG (0x0)
& & &
& N &
& £ \§

’31 19| 18 |17 0‘

]oooooooooooooooooooooooooooooooo\Reset

SPI_USR {8 1 1), filtk—uk SPHRAE, BEERI IO HEEE. (B0/5)

Register 7.2: SPI_ADDR_REG (0x4)

E ]

’ 0x000000000 \ Reset

SPI_ADDR_REG I T-f7fiff EWAE XA TAEA 5 QSPI By A ik ik R stbdik K 2R T 82
bit, T 25 A2 4840 & @ oAtk 7, SPI_SLV_WR_STATUS_REG {3 %1% 32 bit. U ZFfE8e(04
SPI_USR_ADDR #{# 1 B, (5/5)

Register 7.3: SPI_CTRL_REG (0x8)

S Q v ¥
S NS
SET0%07 o 09’
S S IELT D@ & S S S
5 \§Q;/O\’<§Q\\/Q~%®¢\®\\§Q\/Q~ @Q)&Q) \<§Q\\/V %Q’é@
N L ESS N K N
’ 31 27|26 | 25 |24 |23 22| 21| 20|19 15| 14 | 13 | 12 0 ‘
]oooooooooo1ooooooo1ooooooooooooo\Reset

SPI_WR_BIT_ORDER I TR E Ak (5 THYLLAR T, R Ak iy s bl Fgdma sk, 10 Jek
BAARAL; O Sekikd A, (B/5)

SPI_RD_BIT ORDER i Tl LA IL 5 1 LAY, IARHEI B 10 SeBele A
0: SeHRA AL, (/%)

SPI_FREAD_QIO JiI T-filifig 4 LAl A ik ik A1 et . AUHE QSPI B . (3/5)
SPI_FREAD_DIO Ji§ T-fiifit 2 2t A ik st A se it . (e QSPI LU . (8/5)

SPI_WP I FHCEZ NI WP fF 54 i d-f-. 10 fthm-fs 20 SR r. e QSPI
M. (B/5)

SPI_FREAD_QUAD Jij T-filifig 4 et iilidn. (U7E QSPI B . (3/5)
SPI_FREAD_DUAL i T-fiifig 2 i selidicdls . (UE QSPI B . (3/5)
SPI_FASTRD_MODE {#.
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7. SPI

Register 7.4: SPI_CTRL1_REG (0xC)

IO
Q&
@éz}é
A\

|

|oooooooooooooooooooooooooooo\Reset

] 0x05

SPI_CS_HOLD_DELAY f{%#.

Register 7.5: SPI_RD_STATUS_REG (0x10)

’31 24|23 16|15 0‘

’ 0x000 | 0x000

|oooooooooooooooo‘Reset

SPI_STATUS_EXT 1{##.

SPI_STATUS f##.
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7. SPI

Register 7.6: SPI_CTRL2_REG (0x14)

N
< < Q
« QK S S
R & D P D Q N
< A/ A/ A/ A/ © < &
A7 A7 5 N2 5 5 > X N
N PR SR SR R &7 Q )
Q Q 2% S O O/ @) \/Q / N
&7 &7 @) @) O O N Q)b @) é\
Q\9 Q\9 Q\ s Q\/® Q\ s Q\§ Q\9 %QJ(\\ Q\\g\ Q\?
£9) 59 £9) £9) 59 £9) @ )
’ 31 28 | 27 26 | 25 23|22 21|20 18 | 17 16 | 15 12|11 8|7 413 0 ‘
] 0x00 0x0 0x0 0x0 0x0 0x0 0x00 0x00 0x01 0x01 \ Reset

SPI_CS_DELAY_NUM {4##.
SPI_CS_DELAY_MODE {##.
SPI_MOSI_DELAY_NUM T MOSI {55 2T KRGS Rt (5/5)

SPI_MOSI_DELAY_MODE M Tfit & MOSI {55 £ SPI 4 it Ry . (8/5)
MOSI {FE-7E#E3R SPI_MOSI_DELAY_NUM 42 G415, BT FiER
0: JoitiR,
1: %7 SPI_CK_OUT_EDGE = SPI_CK_I_EDGE #{# 1, MOSI #{ iR A, 5 4 iE iR —
A JEI o
2: #7 SPI_CK_OUT_EDGE 1§ SPI_CK_I_EDGE #{'# 1, MOSI #{#EiR—A &3, 75 Mk e iR 2
AR o
3: FER—AJEI.

SPI_MISO_DELAY_NUM J i MISO (55 5T R HHERE . (8/5)

SPI_MISO_DELAY_MODE JfiFii & MISO {5 E-5F SPI i iR . (8/5)
MISO {ZE-7E%ER SPI_MISO_DELAY_NUM &SI 405, PR 70 T 2ER -
0: JoiEiR.
1: %7 SPI_CK_OUT_EDGE =} SPI_CK_I_EDGE #& 1, MISO BB A, 7504l R —
A
2: # SPI_CK_OUT_EDGE &§ SPI_CK_I_EDGE #{# 1, MISO # LR, 75 M4 HE R 2
A
3: FEIR—ANJE

SPI_HOLD_TIME CS {55 #{EiR Y SPI isp4h 3%k, 1024 SPI_CS_HOLD #: 1 ma%k. (5/5)

SPI_SETUP_TIME J{i T-#i#& CS {55 R 2155 —1> SPI v aymfa] . {X7E SPI_CS_SETUP
TR RAERR AR QSPI U ARG (39/5)
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7. SPI

Register 7.7: SPI_CLOCK_REG (0x18)

N
© <
Q8 < > v
N <
& X 7 7 BN
7 © « « «
9 9 9 9 9
=3 =3 =3 =3 =3
’31|3O 18|17 12|11 6|5 0‘
] 1 | 000 0O0OO0OGOG OGO OGO OO 0O | 0x03 | 0x01 | 0x03 \Reset

SPI_CLK_EQU_SYSCLK F:#l#EstF, 1: SPI & m4h&sT 2504 ; 0: SPI & ittt &5t
BRI A . MBS, WHGFAHEFEE N 0. (B/5)

SPI_CLKDIV_PRE FAHERT, HTHEE SPI & iy i 4%k . (NAE SPI_CLK_EQU_SYSCLK
N O WA MHUEET, WA e a2 E R 0. (5/5)

SPI_CLKCNT_N FHUE T, FITHEE SPI i ey 9%, (WAE SPI_CLK_EQU_SYSCLK 3k
O AR MHEETR, ILF AT E N 0. (B/5)

SPI_CLKCNT_H F:#Lfi5{ T, SPI_CLKCNT_H = | SPLOLKONTN+1 1 |y ¢ SPI_CLK_EQU_SYSCLK
KO AR MIET, I AAHEREE N 0. (3/5)

SPI_CLKCNT_L EHUBI T, A7 T SPI_CLKCNT_N. {X7E SPI_CLK_EQU_SYSCLK
9 O WA AHUBEATT, A FaREN 0. (B0/5)
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/7. SPI

Register 7.8: SPI_USER_REG (0x1C)

S
E L
&L &
M A0 S
N P8 9 o L &
@V\VQ\ @@ko S @& é\g\og\ O\OQ\O GBVOVQ//O OQ\ Qé(/ Q
P TN P PSP AL N SN oY i
QNN QT QT QT Qs Q) > L IS SEOCT D
\/%\/%\9%\/%\9%\9%\\)%\/% %GQ) \??§\§\§\§\§Q;é9 /%Q’Q\Q) \9\&-\/9\1_.\9%\9% %Q’GQ) \90
TS @ FETLEILTE ¢ SETELE ¢ K
’31 301 29| 28|27 | 26|25 |24 |23 17116 | 15 | 14 | 13 | 12 [ 11 10 |9 8| 7 6 5 4 |3 1] 0 ‘
]10000000000000000000000oo1oooooo\Reset

SPI_USR_COMMAND 7 SPI X0 TA80H QSPI A, i T{ihE SPI #Em RS, (37/5)
SPI_USR_ADDR 7 SPI XU T AU QSPI #t, Tk SPI #:/ERbhbRES. (B0/5)
SPI_USR_DUMMY 7 SPI 30 TA%URT QSPI#at, T (fifk SPIREM SRS, (B/5)
SPI_USR_MISO 7t SPI 3 TR QSPI 5, Tl SPI #EmHdi iR, (/5 )
SPI_USR_MOSI 7r SPI 3 TAL A QSPI B, H Tl SPI i EmM SHdRIRES. (B/5)
SPI_USR_DUMMY_IDLE 7t SPI 3 LA A QSPI AR, TESERPRSTO Bhith . (3/5)
SPI_USR_MOSI_HIGHPART AL /M AL A B 7%+ SPI_W8_REG ~ SPI_W15_REG. ({%/5)
SPI_USR_MISO_HIGHPART  :#L4 A/ AL i1 Ficii A7t T SPI_W8_REG ~ SPI_W15_REG. (/%)
SPI_SIO ffif =W TilfE. (3/5)

SPI_FWRITE_QIO 4.

SPI_FWRITE_DIO {4#%.

SPI_FWRITE_QUAD {38

SPI_FWRITE_DUAL {££4.

SPI_WR_BYTE_ORDER | FHLE KA SHIF WY, R AR, HObAEIAR. 1 Kims
TR 00 /N . (B/5)

SPI_RD_BYTE_ORDER i FAiE Kk (5 S i 7y, OSSR EdRAR. 10 K5 455; 00 /i
FAr. (B/5)

SPI_CK_OUT_EDGE Jt{ii5 SPI_MOSI_DELAY_MODE [ & MOSI {Z 2 it iR R, HX Fhl
HR. (B/5)

SPI_CK_I_EDGE Jit.{ii 5 EHBI Ty SPI_LCK_OUT_EDGE #[i]. 5 SPI_MISO_DELAY_MODE &[] fif
Mo R3AHEEA . (3/5)

SPI_CS_SETUP 1 CS fIRURFIEE— AR B 2 A KER, PA SPI Bl 8h A AL, A 1 |, 2
T AR FN QSPI AR, ZER A, (SPI_SETUP_TIME + 1.5); 7E4 M TAixF, modeO Fl mode2
(IEER A A 1.5, model Fl mode3 ERE K 1. (3/5)

SPI_CS_HOLD fefulfaf&hmai il CS i Z MMNA—BEIR , FER WAy SPI_HOLD_TIME. (/%)

SPI_DOUTDIN {4 TH. (8/5)
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7. SPI

Register 7.9: SPI_USER1_REG (0x20)

e
NG
S O
S
Q Y
Q\/ @
& S
Ke 9
&7 D ol
\\/> %Q)é NS
& & X
’ 31 2% | 25 8 | 7 0 ‘
’ 23 | 0 000O0O0OGOGOGODOTO OGO OGO OGO O O0TO 0O | 7 \Reset

SPI_USR_ADDR_BITLEN 7 SPI XU TARZ AT QSPI A=, Fos SPI & kag bk saig 1, BBy
bit, {14 SPI_USR_ADDR #{& 1 BfA %, (Hi%)

SPI_USR_DUMMY_CYCLELEN ¥ SPI X TA¥Fl QSPI A=, F/n SPI £ iR S 14211 spi_clk
b RO 1 . 124 SPI_USR_DUMMY & 1 Ba%. (/5)

Register 7.10: SPI_USER2_REG (0x24)

~ \Z
\«& S
$% ¥
L7 7
@v% ®§
O® O®
d N d
%) Q)Q\Q) K7
%Q\/ ﬂé‘g %Q\/
’31 28 | 27 16 | 15 0‘
’ 7 0000 0O OGO O O OGO O OTU OO0OO OO OGO OO OGO OGO O0GO0O0 O O‘Reset

SPI_USR_COMMAND_BITLEN #£ SPI XU TAE=CAT QSPI A3, R SPI &M K EW 1,
BN bit, {724 SPI_USR_COMMAND #{'% 1 ifAE 5. (B/5)

SPI_USR_COMMAND_VALUE ff SPI 230 T#ixFl QSPI 85, e SPI kA MmAME. 1124
SPI_USR_COMMAND #¢ & 1 ARk (/%)

Register 7.11: SPI_MOSI_DLEN_REG (0x28)

S o>
@ ©
&

’ 31 24 | 23 0 ‘

’o 0 00 0 0 O o| 00000000 \Reset

SPI_USR_MOSI_DBITLEN Jil T LB i Bt KR, U i/ M U A BBl 2 1, Bk
bit. {4 SPI_USR_MOSI 8 1 A% . FHREAR. (3/5)
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7. SPI

Register 7.12: SPI_MISO_DLEN_REG (0x2C)

%
NS
Q
oF
&
{@6\ O%Q\/
%)
\@,% %Q\/
’31 24 | 23 0‘
]o 000 0O 0O 0x0000000 \Reset

SPI_USR_MISO_DBITLEN Jii FACE A i, AU A/ MU SR i 1, B
o bit. {424 SPI_USR_MISO # & 1 ARk WA, (875)

Register 7.13: SPI_SLV_WR_STATUS_REG (0x30)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPI_SLV_WR_STATUS_REG MY, FR BHE AMPLPRE T8 EVBGECT, i
AR BERT 82 bit, BLAFfEde A 82 bit. (5/5)

Register 7.14: SPI_PIN_REG (0x34)

& v
S > O
o v Q/Q O\J\_/ C)% /
<% (8\/ & 7o R PRI
LY & L Q
666\0% “ > Q)ée'& @?‘ Q)é@b\ @?‘% O\l—/ & éQ)& %q/ (/_) %)\ ‘ ('OQ 4
‘Q)% %Q\ /%Q\ / QQ)% %Q\ / \@% %Q\ 7/ <§\ 7 &2)0_) %Q\ /%Q\ /%Q\ Z

’31|30|29|28 14|13 11|10 9|8 6|5|4 3|2|1|0‘

]0|o|o|o 0 0000DO0OGOO OGO OT OTU OO 0O o|o 0 o|o o|ooooo|o|o 0|1|1|0\Reset

SPI_CS_KEEP_ACTIVE Btfii 11, CS G5 R irA RS, RITTENEL. (8/5)

SPI_CK_IDLE_EDGE /il T SPI 4 th H4IE IR . SUNT LAt (15/5)
1o ZEPRPIRASHT, spi_cIk f55 2k A H T
0: ZSHPIRASHT, spi_clk {55 4 ARHHK .

SPI_MASTER_CK_SEL {4,

SPI_MASTER_CS_POL {#.

SPI_CK_DIS 148,

SPI_CS2 DIS fiifit SPICS2 f55. 1: M CS2; 0: )& CS2. (i/5)
SPI_CS1_DIS f{fifig SPICS1 {55, 1: XM CS1; 0: F)& CS1. (#/5)

SPI_CS0_DIS fifig SPI CSO {52, 1: %M CS0; 0: JFJ CS0. (/%)
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/7. SPI

Register 7.15: SPI_SLAVE_REG (0x38)

o
S S SR SE Lo
4 g S5 &S 5 SRS TS
77 e~ /. A 7/
KPR S <2 <9 § é\((’%/\\?é‘v@@ogoeé\vé\ D
S NCRR AN > © 2 E SRR L AL’
ORI NG & WY > SISO N
N /5\\ /\y\\ /\/\ /\/\?\/ \§Q\ \?\/ \?\/ ‘b®6® \9% . \§Q\\?V\?V\?V\?V\§Q\\?\/\/%\/\?\/\?\/
SELELE K £ & @ S LTI LTES

’31 30 [ 29 [ 28 | 27 | 26 23|22 20|19 17 | 16 12|11 0|9 8 7 6 5 4 3 2 1

o

|

]ooooooooooooooooooooo ooooooooooo\Reset

SPI_SYNC_RESET %l 7421z SPI ik, CS &MBiikmBifr(e. (84/%5)

SPI_SLAVE_MODE Z{ii Fl % & SPI i itik. (5/5)
10 NP
0: T,

SPI_SLV_WR_RD_BUF_EN ffit{i# 1, fEEMIUEGCT M50 Ea 4. T AL R
X (B/5)

SPI_SLV_WR_RD_STA_EN ffitfi 1, MAEMMUEGCN B S REHREm S AT AT
X (B/5)

SPI_SLV_CMD_DEFINE {3,

SPI_TRANS_CNT  FHURI MU T i e 8. (Hi%)
SPI_SLV_LAST_STATE MM, BT SPURSHLAPIRE. (i)
SPI_SLV_LAST_COMMAND 4%,

SPI_CS_I_MODE 13%.

SPI_TRANS_INTEN SPI_TRANS_DONE_INT [ Wifigefi. (/%)
SPI_SLV_WR_STA_INTEN SPI_SLV_WR_STA_INT fyrhikiffifiefs. (i/5)
SPI_SLV_RD_STA_INTEN SPI_SLV_RD_STA_INT ¢t iffifer. (3/5)
SPI_SLV_WR_BUF_INTEN SPI_SLV_WR_BUF_INT fhiiffigen. (5/5)
SPI_SLV_RD_BUF_INTEN SPI_SLV_RD_BUF_INT {hiffifef. (3/%)
SPI_TRANS_DONE SPI_TRANS_DONE_INT i irflife (. MAZEiEfrE 1, JFERAES. (3/5)

SPI_SLV_WR_STA_DONE SPI_SLV_WR_STA_INT iy kr{lifef. hrdmmEelEE 1, FEREE. H
AT MHRER TR . (5/5)

SPI_SLV_RD_STA_DONE SPI_SLV_RD_STA_INT fH I i fEfr. BUAREHAEIFE 1, SFEHMES. H
T ABLER TR . (55 )

SPI_SLV_WR_BUF_DONE SPI_SLV_WR_BUF_INT gy Wi iiGefr . SeAnEhiEfE 1, SEmsE. H
HATMIER TR, /5 )

SPI_SLV_RD_BUF_DONE SPI_SLV_RD_BUF_INT fhiirfiifE(z. tebpds hidifhE 1, HEpEE. H
AT AP TR (B/5)
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7. SPI

Register 7.16: SPI_SLAVE1_REG (0x3C)

+ S
@)
S /\(/&o‘z’v /\@% <\§ @*i@(@ S
Q;é\/ ?‘% & Q\g)\ Q\? 0\5®0® \5%\5@
Sl Sl § & NATA IO
S S e ¥ ' S RO d
s NN Q7 & CPELL
ENNC) S X QR
é/ \s/\é/ & é/ \s/ é/é/é/é/
2) e Q)G %) O D
%Q\/ g\/@Q\/ &Q'% %Q\/ %Q\/ %Q\/%Q\/%Q\/%Q\/
’31 27|26|25|24 16|15 10|9 4|3|2|1|0‘
’o 0 0 0 o|o|1|0 0 00 00O o| 0x00 | 0x00 |o|o|o|o\Rese»c

SPI_SLV_STATUS_BITLEN It fi il T & EHLEREF AR RIE . SEMPLERC TR T A
W (35)

SPI_SLV_STATUS_FAST EN 131§,

SPI_SLV_STATUS_READBACK 1%,

SPI_SLV_RD_ADDR_BITLEN /R S M NIEC AL B8 1, FRALA bite AEMALEAUT A
NE. (/5)

SPI_SLV_WR_ADDR_BITLEN /R 5 MUK AL BB 1, SR it ASUZE ML T AL
NE. (/5)

SPI_SLV_WRSTA DUMMY_EN {ff i %5 1R 45 %5 17 7 10 % FAk 5. (022 A HLK X T B F A4
W (/%)

SPI_SLV_RDSTA_DUMMY_EN i fig 32 0k 25 %5 17 i 19 S5 fp RS (UHE AL TR T A
o (B/5)

SPI_SLV_WRBUF_DUMMY_EN {8 5 ¥l S5 FpiRAS o (SUIEMAMLAE TR M ARG (85 )
SPI_SLV_RDBUF_DUMMY_EN i E S i SF AP . (IEMALE TR M AL (B/5)
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7. SPI

Register 7.17: SPI_SLAVE2_REG (0x40)

’ 31 15

’O 0O 0 0 00 0 O 0x000 0x000 0x000

SPI_SLV_WRBUF_DUMMY_CYCLELEN S¥{iiff i 2 itk A i 4 i SPI kb JH 01808 1. It
{24 SPI_SLV_WRBUF_DUMMY_EN #{ & 1 HA L. (EEMMLER TR M A (3/5)

SPI_SLV_RDBUF_DUMMY_CYCLELEN X0t 8 1110 S5 AR i ey SPI I b R IUIR0 1. 1t
i SPI_SLV_RDBUF_DUMMY_EN ##: 1 A% MAEMBLER TS AR (8/5)

SPI_SLV_WRSTA_DUMMY_CYCLELEN ZERRESFFAFan BEVER SRR S TR 22 SPI B4 B A0
1. AL 24 SPI_SLV_WRSTA_DUMMY_EN # & 1 AR (ML TA N AR (55 )

SPI_SLV_RDSTA_DUMMY_CYCLELEN RS R E SRR IR it SPI Bk 5 HA %50
o B2 SPI_SLV_RDSTA _DUMMY_EN #'# 1 BA R IAEMMLEN TR R AR (5/5)

Register 7.18: SPI_SLAVE3_REG (0x44)

’oooooooo|oooooooo|00000000|00000000\Re5e»c

SPI_SLV_WRSTA_CMD_VALUE {#8.
SPI_SLV_RDSTA_CMD_VALUE {38.
SPI_SLV_WRBUF_CMD_VALUE 1{#&

SPI_SLV_RDBUF_CMD_VALUE {%.
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7. SPI

Register 7.19: SPI_SLV_WRBUF_DLEN_REG (0x48)

%
<&
Q
Q
\§</
&
N
\,\Q,% %Q\/
’31 24 | 23 0‘
]o 0 00 00 0 O 0x0000000 ‘Reset

SPI_SLV_WRBUF_DBITLEN FRG ABERER 1, A bite UEMBLEIRT BT AR

Register 7.20: SPI_SLV_RDBUF_DLEN_REG (0x4C)

e
<&
Q>
Q
0((/
Q@
Q\
Q)& N/
I &
\,\Q,“O %Q\/
’31 24|23 0‘
’o 0 0 00 0 O o| 0x0000000 ‘Reset

SPI_SLV_RDBUF_DBITLEN /R Sl K 1, AN bite UFEMHLE W TEAT A
. (F/5)

Register 7.21: SPI_SLV_RD_BIT_REG (0x64)

)

&
Q?Q)é

A

’31 24|23 0‘

]oooooooo|oooooooooooooooooooooooo‘Reset

SPI_SLV_RDATA BIT FHLEEHMMUEE A B 1. (TEMBLE TR A% (5/5)

Register 7.22: SPI_Wn_REG (n: 0-15) (0x80+4*n)

E ]

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

SPI_Wn_REG #li%fr. (8/5)
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7. SPI

Register 7.23: SPI_TX_CRC_REG (0xC0)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPI_TX CRC_REG 1{#H.

Register 7.24: SPI_EXT2_REG (OxF8)

)
Q
Q)“o‘zj<A Q\?
A )

E [

’oooooooooooooooooooooooooooooooo\Reset

SPI_ST SPURSHLAYSERRAS. (HiEE)
0: ZRIRE:

CERRAS

KR IRES

RIFBARIRE

BEHERIRAS

BHEIRIRA

FRERA

SE MRS -

~N OO O AW =
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7. SPI

Register 7.25: SPI_DMA_CONF_REG (0x100)

~ >
& %«z/g’%%&%o A
/\\éo@Q/\éz ‘2’\%5% \ﬁi“oo A 03@
Sae? SLARET  SE,
&S DA
' W WD K 70K K7 S QLKL &
@Q’Q\Q) \/@\/@\/@%@(@\90\?0\90\90 @‘2){@ \?\g\\y\\?\\/\)\>§/ %‘?JGQJ
@ FEFFESLFTEE @ SELET @
’31 17| 16 15 14 13 12 11 10 9 8 6 5 4 3 2 1 0‘
]oooooo000000000000000010oooooooO\Reset

SPI_DMA_CONTINUE {#ifit SPI DMA % iE4: TXY/RX #ixt ., (3/5)

SPI_DMA_TX_STOP fri4: TX/RX BT, KFobfi e 1 451k is . (3/5)

SPI_OUT_DATA_BURST_EN DMA f{ii ff] burst =0 M IfFE S EEdR . (5/5)
SPI_INDSCR_BURST_EN DMA fifi f| burst &=t st £ 154045, 5/5)
SPI_OUTDSCR_BURST_EN DMA fifi f burst i k4 £ HA/ S . (B/5)

SPI_OUT_EOF_MODE DMA #ilil#s 4 i % 1% EOF frimiiat. (35 )
1: 24 DMA &M\ FIFO Hrisz it i Bia sy, =4k EOF A5
0: 4 DMA ¥ 5 S A FIFO i, 724 EOF #riis

SPI_AHBM_RST il T-& fii SPI DMA AHB F:#l. (/%)
SPI_AHBM_FIFO_RST Jij -5 i SPI DMA AHB F:# FIFO J8%f. (3/5)
SPI_OUT_RST H 1% fii DMA KR Kk Ed FIFO 485, (¥/%5)
SPILIN_RST JJ 75 {ii DMA BUCiRASHUREC R FIFO 455, (39/%5)

Register 7.26: SPI_DMA_OUT_LINK_REG (0x104)

&
L Q 3
O &
S Sl
OO S S
%é /O\/Q\/O %Q’c\ Q\/O
G K @ S
’31 30 29 28 | 27 20| 19 0‘
’ ojofofojo o o o o O O O 0x000000 ‘Reset

SPI_OUTLINK_RESTART Rfitfir' 1 B Ak R A . (B0/5)
SPI_OUTLINK_START K78 1 FFUa il Rk sl ff . (50/5)
SPI_OUTLINK_STOP Rt 1 45 IR0 1 AR R fF. (B0/5)

SPI_OUTLINK_ADDR 5f—/NEiEEE R fF bt (59/5)
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7. SPI

Register 7.27: SPI_DMA_IN_LINK_REG (0x108)

23 g
7/
LS N &
\b/ \[_/ \E/ \L_/ \&/

S S

Q %)
‘@% %Q\/%Q\/%Q\/ §®% %Q\/ %Q\/
’31|30|29|28|27 21|20|19 0‘
’0|o|o|o|o 0 00 0 O o|o| 0x000000 \Reset

SPI_INLINK_RESTART Ut & 1 ffi LB R s R ik fr . (BY5)

SPI_INLINK_START RfIG(7E 1 AR EE SRR A . (3/5)

SPI_INLINK_STOP A8 1 45 1k 6l F i sk 7. (B/5)

SPI_INLINK_AUTO_RET (A% 1 B, MER e Ies, BlcERmiAf ks F— MRy . (395)

SPLLINLINK_ADDR % MZWHERAMA AT UL . (32/5)

Register 7.28: SPI_DMA_STATUS_REG (0x10C)

> &
’djf/Q\&/
6\ v/ v/
& S
@ ST
’31 2| 1 | 0 ‘

’oooooooooooooooooooooooooooooo|o|o\Reset

SPI_DMA_TX_EN SPIDMA %35k S0, (Hik)

)

/

SPI_DMA_RX_EN SPI DMA 48RS . (5

&
X
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7. SPI

Register 7.29: SPI_DMA_INT_ENA_REG (0x110)

N
3
S

\@)% %Q\/%Q\ %\/éz\/Q\/%Q\/%
7 3|2

’31 9|8|

SPI_OUT_TOTAL_EOF_INT_ENA SPI_OUT_TOTAL_EOF_INT gy lWiffifefr. (/%)
SPI_OUT_EOF_INT_ENA SPI_OUT_EOF_INT (i iHfigefi. (5/5)
SPI_OUT_DONE_INT_ENA SPI_OUT_DONE_INT {yiiffifef. (5/5)
SPI_IN_SUC_EOF_INT_ENA SPI_IN_SUC_EOF_INT [y Wi igefr. (3/5)
SPI_IN_ERR_EOF_INT_ENA SPI_IN_ERR_EOF_INT fyhliffiefi. (/%)

SPI_IN_DONE_INT_ENA SPI_IN_DONE_INT ¥ b ffifefr. (/)

SPI_INLINK_DSCR_ERROR_INT_ENA SPI_INLINK_DSCR_ERROR_INT ) H Hi{# e {7 .

SPI_OUTLINK_DSCR_ERROR_INT_ENA SPI_OUTLINK_DSCR_ERROR_INT
fii. (8/%5)

SPI_INLINK_DSCR_EMPTY_INT_ENA SPI_INLINK_DSCR_EMPTY_INT {9 i e {7

A R 140

(/%)

fg W AE fE

(#/5)

ESP32 $ AR &% F V4.0



7. SPI

Register 7.30: SPI_DMA_INT_RAW_REG (0x114)

[ :

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

SPI_OUT_TOTAL_EOF_INT_RAW SPI_OUT_TOTAL_EOF_INT {4 B & Wik str. (Hig)
SPI_OUT_EOF_INT_RAW SPI_OUT_EOF_INT [ JE#E F Wk Sz, (i)
SPI_OUT_DONE_INT_RAW SPI_OUT_DONE_INT gyJE G bRk S, (Hi)

SPI_IN_SUC_EOF_INT_RAW SPI_IN_SUC_EOF_INT & & WpRkiS . (

il

SPI_IN_ERR_EOF_INT_RAW SPI_IN_ERR_EOF_INT {4 Bt WpkiSH. (

a
@

SPI_IN_DONE_INT_RAW SPI_IN_DONE_INT fJE#& Rk S 6. (Hi)

SPI_INLINK_DSCR_ERROR_INT_RAW SPI_INLINK_DSCR_ERROR_INT [ JE & Rk ZS 07 o
BE)

(H

SPI_OUTLINK_DSCR_ERROR_INT_RAW SPI_OUTLINK_DSCR_ERROR_INT  #J J& 1 = Wik 7
firo (Hi%)

SPI_INLINK_DSCR_EMPTY_INT_RAW SPI_INLINK_DSCR_EMPTY_INT #jEl4H ks r. (R
i)
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7. SPI

Register 7.31: SPI_DMA_INT_ST_REG (0x118)

A %&’\
. G833
,\? Q\>%OQ\/>$
S é\ é 6& Q@ QQ\Q'Q\
IS PLTETA oSy
Q LSS &Ko
<</ &/\éQ/ N &/Q\/%C) Q\/
SIS IS TS
ORISR PR, 9\6{_/9
S S G IS
%Q)G O NSNS \§<§<§<§\9 \>$
@ FEFTFETSFTETEIK
’31 9 8 7 6 5 4 3 2 1 0 ‘

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

SPI_OUT_TOTAL_EOF_INT_ST SPI_OUT_TOTAL_EOF_INT f ik A0, (k)
SPI_OUT_EOF_INT_ST SPI_OUT_EOF_INT {5t PRk . (Hi%)

2y

SPI_OUT_DONE_INT_ST SPI_OUT_DONE_INT A4 5E# H PR Sz (HiE)

G

SPI_IN_SUC_EOF_INT_ST SPI_IN_SUC_EOF_INT il F Itk . (Ji%)

%)

¥

SPI_IN_ERR_EOF_INT_ST SPI_IN_ERR_EOF_INT [ 5tk HWptk s . (

bini
S

SPI_IN_DONE_INT_ST SPI_IN_DONE_INT {5t sF Rk a7, (HiE)

SPI_INLINK_DSCR_ERROR_INT_ST SPI_INLINK_DSCR_ERROR_INT {5tk H Wtk &S0, (Hi%)

SPI_OUTLINK_DSCR_ERROR_INT_ST SPI_OUTLINK_DSCR_ERROR_INT it 5 ik HH Witk 20 o (
BE)

SPI_INLINK_DSCR_EMPTY_INT_ST SPI_INLINK_DSCR_EMPTY_INT fy ik ks fr. (Hi%)
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7. SPI

Register 7.32: SPI_DMA_INT_CLR_REG (0x11C)

’31 9

’OOOOOOOOOOOOOOOOOOOOOOO

SPI_OUT_TOTAL_EOF_INT_CLR ¥ Jtf 8 1 %% SPI_OUT_TOTAL_EOF_INT ki, (5/%)
SPI_OUT_EOF_INT_CLR {7 & 1 %% SPI_OUT_EOF_INT ki, (32/5)
SPI_OUT_DONE_INT_CLR ¥ M.f7 8 1 7§ SPI_OUT_DONE_INT fii;. (/%)
SPI_IN_SUC_EOF_INT_CLR ¥fItfii'E 1 i SPI_IN_SUC_EOF_INT . (i/5)
SPI_IN_ERR_EOF_INT_CLR {8 1 3 SPI_IN_ERR_EOF_INT ik, (3/5)
SPI_IN_DONE_INT_CLR {7 & 1 iF SPI_IN_DONE_INT #ilff. (i/5)

SPI_INLINK_DSCR_ERROR_INT_CLR ¥t & 1 %k SPILINLINK_DSCR_ERROR_INT #

. (35)

SPI_OUTLINK_DSCR_ERROR_INT_CLR i 1 ik SPI_OUTLINK_DSCR_ERROR_INT
. (3/5)

SPILINLINK_DSCR_EMPTY_INT_CLR Xt fi# 1 EF SPI_LINLINK_DSCR_EMPTY_INT rh
. (35)

Register 7.33: SPI_IN_ERR_EOF_DES_ADDR_REG (0x120)

E 3

]oooooooooooooooooooooooooooooooo\Reset

SPI_IN_ERR_EOF_DES_ADDR_REG 34 SPI DMA H 8l 22 ikl i i iy 2 Ui g A 2 sl . (H338)

Register 7.34: SPI_IN_SUC_EOF_DES_ADDR_REG (0x124)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPI_IN_SUC_EOF_DES_ADDR_REG 4 SPIDMA %% 30 B 1 5 5 — AN i b e iR 4 ok o (2
BE)
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7. SPI

Register 7.35: SPI_INLINK_DSCR_REG (0x128)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPI_INLINK_DSCR_REG Y4piflickh At . (Hik)

Register 7.36: SPI_INLINK_DSCR_BF0_REG (0x12C)

E ]

]oooooooooooooooooooooooooooooooo‘Reset

SPI_INLINK_DSCR_BFO0_REG F—Mzltshsefiiid it . (HiL)

Register 7.37: SPI_INLINK_DSCR_BF1_REG (0x130)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPL_INLINK_DSCR_BF1_REG " — Mzt EdE A tht . (k)

Register 7.38: SPI_OUT_EOF_BFR_DES_ADDR_REG (0x134)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPI_OUT_EOF_BFR_DES_ADDR_REG ‘fJif, EOF ) % 344 iR A5 0 W 1 B A7 okt . (H352)

Register 7.39: SPI_OUT_EOF_DES_ADDR_REG (0x138)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPI_OUT_EOF_DES_ADDR_REG 34 SPI DMA k3% B i 5 — AN KR FEFRMAR S k. (R
BE)

Register 7.40: SPI_OUTLINK_DSCR_REG (0x13C)

E ]

]oooooooooooooooooooooooooooooooo‘Reset

SPI_OUTLINK_DSCR_REG 4y & kg id /it . (Hik)
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7. SPI

Register 7.41: SPI_OUTLINK_DSCR_BFO0_REG (0x140)

E ]

]oooooooooooooooooooooooooooooooo\Reset

SPI_OUTLINK_DSCR_BFO0_REG /A& ikgEid it (Hik)

Register 7.42: SPI_OUTLINK_DSCR_BF1_REG (0x144)

E ]

]oooooooooooooooooooooooooooooooo‘Reset

SPI_OUTLINK_DSCR_BF1_REG Ak R ilA i fi g fr bt (i)

Register 7.43: SPI_DMA_RSTATUS_REG (0x148)

)
o)
Qé\,v O&
QX RS
L7 & &’
SN ey S
N & <&

’31 30 |29 20|19 0‘

]ooooooo0o0oooooooooooooooooooooo\Reset

TX_FIFO_EMPTY SPIDMA %% FIFO 2ky7s. (Hik)
TX_FIFO_FULL SPIDMA %% FIFO M. (Hi)

TX_DES_ADDRESS SPIDMA Jif i fF 4t A 2. (i)

Register 7.44: SPI_DMA_TSTATUS_REG (0x14C)

)
< &
@&(\y \§>O
O 7, O / Q)& % 7/
KK B &
~\_/ ~\./ & ~\./
& N &

’31 30 |29 20|19 0‘

]oooooooooooooooooooooooooooooooo\Reset

RX_FIFO_EMPTY SPI DMA il FIFO k=5, (ML)
RX_FIFO_FULL SPIDMA #zi FIFO M. (Hi%)

RX_DES_ADDRESS SPI DMA Ui s st A ARz (Hik)
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8. SDIO Mt

8. SDIO M#L

8.1 ik

ESP32 SC4vm A i (SDIO) g 11, #54 SDIO 4xji-f V2.0 M. F: 42 nl A SDIO & £k bl 15 1)
ESP32,

WL (Host) mIPAE 7 SDIO # N3 fa% , Bl (i DMA 551 g L3t sfe s, TEPRUETERERY[H]
B T AL BPE RE TR 9%

8.2 T2
* f¥fy SDIO 43K V2.0 iy
e 45 SDIO SPI, 1-bit Fil 4-bit 4 izt
* 0~ 50 MHz il
o VT SR R R S e e
o NfERACHBE R E AT
o SCRFHEHETE SDIO Bk b Kk B, IR ScRE A 8 £ 7 SDIO gk i Fe A
o b 512 FATHHR N
* Host 5 Slave [AIF 1B [ 1t AT DA B Hr BT 7
o HATHIEE T DMA

8.3 gtk
8.3.1 SDIO Slave il

SDIO Slave fZREHLEIMNIE 22 Fis .,

ESP32

AHB BUS

RAM

Host System

Internal BUS SDIO Device SDIOBUS Host SDIO

Interface Interface Interface

% 22: SDIO Slave i
FHLES (Host System) X F{T—454 SDIO V2.0 #ijiK Host 154, Host i@l #rdE SDIO 14k 5E4 SDIO

Slave ffy ESP32 1. SDIO B4 MY i L4 SDIO B2 1 2 -48 ) (il DMA Mk 55 Host ilifs, 52
PR AHERE K2k (AHB) LIRS s s, IF R CPU 12 5.

IREEE ERHE 146 ESP32 A %:%FM V4.0



8. SDIO Mt

8.3.2 SDIO 5k % S ik ik

Host 5 Slave [a]3@ 152 SDIO bus I/O Function1 #4178 {& 4. 24 Host $#218 SDIO ¥ ffifE Slave 11 I/O Functioni
Ja, BURTRAHEA TR o 1

Rl ek DAL B0, SRR AR @ AR I — R . SRS AR, MR G B & (FLA DL SDIO
M) HEAT AR AL . 2 T SEPR AR Hef% 41, Host il Slave #5254 SDIO f4k | & 1 SR iEi 52 . Slave
TE AL & B SR, RN B 3h Z IR el -

Slave H ZIHE LA E SR /2l SDIO gk Bk k0T, 24 idtihl K T45 T Ox1F800 Jo HEA T4k
IR T, BT LMERIE I HE L ) Ox1F800 ~Packet_length (Packet_length ) 872745 ) . 1 SDIO 4k
B RANE 23 FR

Packet Pezjding
block 0 |CRC block 1 |CRC| --- block n |CRC
Addr:0x1F800 - Packet_length Addr:0x1F800

P 23: SDIO ik |- Bcdhifh i

fie i il 2 |O_RW_EXTENDED (CMDS3) fir4-, HALMANI 24, #5355 Bk A% SDIO #hil.

Command R/W Function | Block | OP Register Address Byte/Block Count

S|(D Index fla Number | Mode | Code OX‘IFS%O-Packet lenath Roundup CRC7 E
110101b 9 o00tb | 1b | 1b —N9M | packet_length/Block_size)

11 6 1 3 1 1 17 9 7 1

[l 24: CMD53 %

8.3.3 WArdivit

HT A Host 5 Slave 7 [a]i{z B2 H., Host 7] PAiE s SDIO bus I/0 Function1 i) Slave e 25 1Eae.
XL AR AE SLCOHOST_TOKEN_RDATA | SLCHOST_INF_ST ghiEe it Bx N . Host i [aj i} H 254 CMD52
8, CMD53 H1 i) ZF A7 MLk B B Aok W 25 A Ll AIG 10 32, Host i) A /i) CMDS3 [al i 517 242174, 2
(SN 6/l ipr e

SLCHOST_CONF_WO0_REG %] SLCHOST_CONF_W15_REG 345 54 A~y X1k, Host i1 Slave #] DAME 1)
M A&k, 7@ T Host 5 Slave 2 [a] {5 B A H..

8.3.4 DMA

SDIO Slave & —4~% "1 DMA T M RAM FRECSFF ittt . i 22 iR, DMA i AHB 151 RAM.
DMA {i ARSI RAM. MR 3 A~ (word) A1n%, HLRZEHINE 25 s,

* Owner: FTEEFRIIY. buffer FRIFRIEIER
O: AIAFMEAEE N CPU
10 AR ERAEE ) DMA
* Eof: giihris, R AIHERZLIRLMRE— L.
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8. SDIO Mt

1 1

6

12 12

Owner| Eof

Reserved

Length Size

Buffer Address Pointer

Next Descriptor Address

[ 25: SDIO Slave DMA %3554

Size: Buffer savF T4

Buffer Address Pointer: Buffer Hihil 354},

AN A O,
Slave UK 26 fR:

Descriptor 0

1=

—>
Descriptor 1
Descriptor n-1
—»
Descriptor n

8.3.5 MUYk kML

I

Length: Buffer Hi A28, R buffer HEAZ BT 754K

Next Descriptor Address: ~—MERIHNEFREN . MY mIEERE S t)n— MR, Eof (EN M 1,

Data Buffer 0 ‘

Data Buffer 1 ‘

Data Buffer n-1 ‘

Data Buffer n ‘

26: fEH

Host -5 Slave [a] )t 1% i 75 25125 # AR A (R TR I 45 56 Bl o

8.3.5.1 Slave | Host % %1y

R ke ik 2 Slave K, il T REH Host (Fhirscl )&% SDIO 4 ) . Host M Slave iU X475 &,

Je ke SDIO Gtk . BANRARINIE 27 s :

IREER R

148

ESP32 $ AR &% F V4.0



8. SDIO Mt

Host 3 Slave

CPU & RIR B RS

i

EHFERERRBEMER

CPU &5
SLCHOST,_PKT_LEN
CPU 25 DMA

Slave &R
B &8 Host &

L

i

Host A 52 ARt

A
1ZEY Slave Z7738

(4% SLCOHOST_INT_IST
SLCHOST_PKT_LEN)

%% CMD53

Slave #&R
B EERR T

A
DMA RIZ 5
SDIO Physical Bus &i£iE

e § 1SR

EE

Slave #R

EFRTHIE & CPU &%t

y

-

0

CPU [l Buffer

¢l 27: Slave [n] Host % 5 A0ty it

Host M Slave SEUH 2615 B 2@ 11517 SLCOHOST_INT F1 SLCHOST_PKT_LEN iX Fif 27 fF- 28 SE B o

o SLCOHOST_INT: Hlpik &S 287728, Hirp bit SLCO_RX_NEW_PACKET_INT_ST 3 1 228 v Wi JE il 2
Slave %41,

* SLCHOST_PKT_LEN: Slave %At KR A AR, Host AR RIEIRE N 25 YR IBUE L AT AR 21| AR K
KIBMHIRKIE

CPU j2zh DMA S B4t R B 4 — MR M 20 (75 3| 297758 SLCORX_LINK f) SLCO_RXLINK_ADDR
W, FEDE SLCORX_LINK ) SLCO_RXLINK_START 3231 DMA. 2 5 DMA 2 [ 358 USR5 6 .

Heikseiia DMA 21 CPU Jeik b, Xt CPU mlPAlENL buffer .
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8. SDIO Mt

8.3.5.2 Slave M Host #1k{u

B2 i Host %2, Slave il DMA $ZICEE 776 2] RAM ki 58 illfs i p BT g CPU 474k
PeAbBE . HEARAEANA 28 Bk

Host Slave
‘ 3REX Slave =] FRTHEUN Buffer £ :

!

‘ %15 Slave B RBBHIEW Buffer

Slave &R [E] 8 Response(R5)

‘ SDIO Physical Bus & i%#1& 1—'_>i i SESSAAP r%cgigus e

'

‘ END ‘ ‘3 ‘ B CPU Riehi

I

‘ CPU RbI2HE

[ 28: Slave M Host $:0funyifife
Host jifi 3217 i 27 f7-#% SLCOHOST_TOKEN_RDATA #iHit Slave il i] Fii T4k (it buffer 4. Slave flif¥) CPU 33
TEMER T T DMA 8536 5 53X M
SLCOHOST_TOKEN_RDATA tt HOSTREG_SLCO_TOKENT £ o] [ buffer (1) 2.
Host i i HOSTREG_SLCO_TOKENT 3 25 F & & F ity buffer St 5 1 243w H i1 buffer 4.
24 buffer g AT, Host 75 258 S A7 X 27 .3 buffer i 11 4 i1l

N T BRIEA TR buffer B2t Slave () CPU i IUAMEHIE B iR _EHERK buffer. HEEAYRARANE 29 Fr
Zi

CPU B 28y buffer ZH ik F HAEEEE DMA IEAEME R 45

$RJ5 CPU FHEE A DMA gERFEHEH, 7l PAE il B SLCOTX_LINK 2745 SLCO_TXLINK_RESTART A 1
RS R, CPU TEEWE ) DMA HIT il iR 22t & SLCOTX_LINK Z5fE#Ri SLCO_TXLINK_START >}
1.

o, CPU Tt & SLCOTOKENT Zif7as 88 n] iy buffer.
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8. SDIO Mt

CPU [a)#fZRIE£ 7] FIRY Buffer

v

CPU @41 DMA §$REEH

'

‘ CPU E#n] A Buffer 1551728 ‘

29: Slave CPU #:4% buffer i

8.3.6 SDIO paskmts

Host 55 Slave [a] @il PCB 24z, FrPAGER K. b T RIERZ B FIER), Slave % SDIO i 2
K SRARER v A A IR S s

MM Host SR EASAL B I 2 SE I Bh ) BT, Slave SR mpahi) T IERTIEATRAE . RIS 7 &40 E 30
I

Posedge sampling Negedge sampling

CLK CLK

cMD X X CcMD X X
DAT[3:0] DAT(3:0]

el 30: R AEI R

Slave i 11 it & SLCHOST_CONF 251732y FRC_POS_SAMP F1 FRC_NEG_SAMP I3 4% [ FF v el F eyt
HEATREE. FAMRBYISE R 5 bit, 54> bit 4 RIXFE, CMD 261 4 4~ DATA 4 (0-3). & (i FRC_POS_SAMP fii
5 Slave SHHIY LR ZE BT b FHL FEf TSRk, B FRC_NEG_SAMP 2 (i Slave S 5 il 2R 7E el R s
AT RAE

Slave i AT PAVELEI B _ETHIE & N Rt f &7 IS, DUE AR BEER o N7 IR A 31 s

: Posedge driving | E/Posedge driving !
CLK CLK
CMD H H CMD
DAT[3:0] | | DATI[3:0]

Pel 31: fan il pel

Slave i i it ® SLCHOST_CONF 257711y FRC_SDIO20 il FRC_SDIOTT i vef b 1y 2 F e 1y a5l
ol 2. BRI ALTES 5 bit, 54> bit 43 HI% R CMD il 4 4~ DATA £ (0-3). fii FRC_SDIO20 fif
Slave 7E b THT 1 XA ) e HEA 70Kl . 7 FRC_NEG_SAMP Il £:fii Slave TEmT e e s XA B (0 2 HEA T
W
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8. SDIO Mt

8.3.7

Host il Slave [&] o] DA 125 Fic B H I 1) 5 5 3G HL H 7%t . Host Al Slave 4545 8 A~ il i ] i 1 Il Jy . 7
TC B B 1) B A S A TR Ak T (FC AR BB T R RE A e ) o Th ) B P A e AT EIRE, B

PABCE— IR 7P, AT EOHAR A

8.3.7.1 Host sk

SLCOHOST_SLCO_RX_NEW_PACKET_INT Slave % {917

SLCOHOST_SLCO_TX_OVF_INT Slave £k buffer 25 1 A kr

SLCOHOST_SLCO_RX_UDF_INT Slave J:i% buffer T #1147

SLCOHOST_SLCO_TOHOST _BITn_INT (n: O ~ 7) Slave 11l Host

8.3.7.2 Slave v b;

o SLCOINT_SLCO_RX_DSCR_ERR_INT Slave % iR 445t 15 vh b

e SLCOINT_SLCO_TX_DSCR_ERR_INT Slave B2ICHliiR FF48 15 b

o SLCOINT_SLCO_RX_EOF_INT Slave % 3% #:{E5E i H

o SLCOINT_SLCO_RX_DONE_INT ®i4~ buffer H Slave % 3% 5¢ i) H Ik

o SLCOINT_SLCO_TX_SUC_FOF_INT Slave Bzt 52 1

* SLCOINT_SLCO_TX_DONE_INT A BA buffer 7F Slave Ui B/ B SE T 1 i
o SLCOINT_SLCO_TX_OVF_INT Slave $21i buffer % H #i;

o SLCOINT_SLCO_RX_UDF_INT Slave %% buffer i o i

o SLCOINT_SLCO_TX_START_INT Slave B2l /E -4 b

o SLCOINT_SLCO_RX_START_INT Slave % 25 He/EFH -4 bk

e SLCOINT_SLC_FRHOST_BITn_INT (n: 0 ~ 7) Host H1lff Slave

8.4 WfrandIA

1 | ik Hi it EL
SDIO DMA (SLC) it & % £ 2%

SLCCONFO_REG SLCCONFO_SLC configuration Ox3FF58000 | /5
SLCOINT_RAW_REG Raw interrupt status Ox3FF58004 | Hik
SLCOINT_ST_REG Interrupt status Ox3FF58008 | Hik
SLCOINT_ENA_REG Interrupt enable Ox3FF5800C | /5
SLCOINT_CLR_REG Interrupt clear Ox3FF58010 | HE
SLCORX_LINK_REG Transmitting linked list configuration Ox3FF5803C | /5
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8. SDIO Mt

SLCOTX_LINK_REG Receiving linked list configuration Ox3FF58040 | /5
SLCINTVEC_TOHOST_REG Interrupt sector for Slave to interrupt Host Ox3FF5804C | HE
SLCOTOKEN1_REG Number of receiving buffer Ox3FF58054 | HE
SLCCONF1_REG Control register Ox3FF58060 | /5
SLC_RX_DSCR_CONF_REG DMA transmission configuration Ox3FF58098 | {#/5
SLCO_LEN_CONF_REG Length control of the transmitting packets Ox3FF580E4 | 52/5
SLCO_LENGTH_REG Length of the transmitting packets Ox3FF580E8 | 5/5

5 K Hok Vil
SDIO SLC Host Z#{£2%
SLCOHOST_INT_RAW_REG Raw interrupt Ox3FF55000 | His
SLCOHOST_TOKEN_RDATA The accumulated number of Slave’s receiving | 0x3FF55044 | Hik
buffers
SLCOHOST_INT_ST_REG Masked interrupt status Ox3FF55058 | HisE
SLCHOST_PKT_LEN_REG Length of the transmitting packets Ox3FF55060 | Hik
SLCHOST_CONF_WO0_REG Host and Slave communication registerO Ox3FF5506C | /5
SLCHOST_CONF_W1_REG Host and Slave communication register1 Ox3FF55070 | /5
SLCHOST_CONF_W2_REG Host and Slave communication register2 Ox3FF55074 | /5
SLCHOST_CONF_W3_REG Host and Slave communication register3 Ox3FF55078 | /5
SLCHOST_CONF_W4_REG Host and Slave communication register4 Ox3FF5507C | /5
SLCHOST_CONF_W6_REG Host and Slave communication register6 Ox3FF55088 | /5
SLCHOST_CONF_W7_REG Interrupt vector for Host to interrupt Slave Ox3FF5508C | HE
SLCHOST_CONF_W8_REG Host and Slave communication register8 Ox3FF5509C | #/5
SLCHOST_CONF_W9_REG Host and Slave communication register9 Ox3FF550A0 | /5
SLCHOST_CONF_W10_REG Host and Slave communication register10 Ox3FF550A4 | 2/
SLCHOST_CONF_W11_REG Host and Slave communication register11 Ox3FF550A8 | /5
SLCHOST_CONF_W12_REG Host and Slave communication register12 Ox3FF550AC | /5
SLCHOST_CONF_W13_REG Host and Slave communication register13 Ox3FF550B0 | #/5
SLCHOST_CONF_W14_REG Host and Slave communication register14 Ox3FF550B4 | /5
SLCHOST_CONF_W15_REG Host and Slave communication register15 Ox3FF550B8 | /5
SLCOHOST_INT_CLR_REG Interrupt clear Ox3FF550D4 | HE
SLCOHOST_FUNC1_INT_ENA_REG Interrupt enable Ox3FF550DC | #/5
SLCHOST_CONF_REG Edge configuration Ox3FF551F0 | {2/5
SR | ik | st EL

SDIO HINF %723

HINF_CFG_DATA1_REG

‘ SDIO specification configuration

| OX3FF4BO04 | /5

IREER R
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8.5 SLC %{rus

SDIO # il A7 i 5 — A B i bk & Ox3FF5_8000.

Register 8.1: SLCCONFO0_REG (0x0)

Vd—
A A
L @i@@
be 07RQ”
S S PSP A
NS VN Nal's
,&O Q~\\-/Q~\\-/,<\~/ A
Q7 Q07 Q7 A
& SOOI
Q7 Q77 N2
3 ¢ 5 L 5 O
o X &° PP PP
&Q’% %\/C) &Q’% %\9 %\/Q %\/O ﬂe)% %\9%\9
’31 15] 14 | 13 65|43 2|1 0‘
’000000000000000001000OOO 0110000‘Re5et

SLCCONFO0_SLCO_TOKEN_AUTO_CLR #J#1kk 0. /e, (i/5)

SLCCONFO0_SLCO_RX_AUTO_WRBACK X #:7F & £ E0 B iHAE & 2% buffer 4835 S owner

bit. (H/5)

SLCCONF0_SLCO_RX_LOOP_TEST Slave buffer & %45 I . BAS, MER2 EalH

HEFE owner bit, (/%)

SLCCONFO_SLCO_TX_LOOP_TEST Slave buffer #Ig (4t 5185, F0iG, MRS LaiEg

4k owner bit. (/%)

SLCCONFO_SLCO_RX_RST 1 & fii%ki% FSM. (#/5)

SLCCONFO_SLCO_TX_RST W 1 & firlg FSM. (3/5)

A f AL 154
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Register 8.2: SLCOINT_RAW_REG (0x4)

S S Sas s s e
R oS QT QF QY P g¥ oY
T S F Ly D o QY LI IRIE LTS
R XS TG IXCLOTTTETET S
AR OIS SIS L TR T KOO @ KO
2 S SORER D 8099 9D
9P PP N & /\Vo% /évévévé\éé/é\/é\/

& p o SRERTTS

\&Q‘@Q) Q

’31 27|26 21|20|19|18|17|16|15|14|13 12|11|10|9|8|7|6|5|4|3|2|1|0‘
[ofofofo]o] [oJofofofoofofofo]o]o]

] 0x00 |oooooo|o|ooo

SLCOINT_SLCO_TX_DSCR_ERR_INT_RAW Slave BhiR fF s s g W, (Hik)
SLCOINT_SLCO_RX_EOF_INT_RAW Slave %% #/ELE s B bR, (Hik)
SLCOINT_SLCO_RX_DONE_INT_RAW i buffer fj Slave & 3552 S LGz, (Hi%)
SLCOINT_SLCO_TX_SUC_EOF_INT_RAW Slave I #VESe M B dG ki 7. (i)

SLCOINT_SLCO_TX_DONE_INT_RAW &/~ buffer 7 Slave 2l #AE B TR GG R Iz, (A

%)

SLCOINT_SLCO_TX_OVF_INT_RAW Slave 31k buffer %5 i 5G4 Wi s . (His2)

SLCOINT_SLCO_RX_UDF_INT_RAW Slave %% buffer 5 aE TWier. (Hik)

SLCOINT_SLCO_TX_START_INT_RAW Slave It 44 F Wik i s i b . (Hi3%)
SLCOINT_SLCO_RX_START_INT_RAW Slave %k FF4a T Wrid i s i s . (Hi%)
SLCOINT_SLC_FRHOST_BIT7_INT_RAW Host 1l Slave [ filiifr 7. (Hik)
SLCOINT_SLC_FRHOST_BIT6_INT_RAW Host H1lk Slave [ sFiifzifr 6. (Hik)
SLCOINT_SLC_FRHOST_BIT5_INT_RAW Host H1lk Slave [ spilitidifr 5. (Hik)
SLCOINT_SLC_FRHOST_BIT4_INT_RAW Host H1lk Slave fy sFiliidifr 4. (Hik)
SLCOINT_SLC_FRHOST_BIT3_INT_RAW Host 1l Slave [ itz 7 3. (i)
SLCOINT_SLC_FRHOST_BIT2_INT_RAW Host 1l Slave [ iz 2. (Hi%)
SLCOINT_SLC_FRHOST_BIT1_INT_RAW Host 1l Slave [ filifzE s 1. (Hi)
SLCOINT_SLC_FRHOST_BITO_INT_RAW Host t1l# Slave () iitrdfz 0. (Hi%)
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Register 8.3: SLCOINT_ST_REG (0x8)

’ 0x00 |oooooo

SLCOINT_SLCO_RX_DSCR_ERR_INT_ST Slave &R s imm ek s or. (Hig)
SLCOINT_SLCO_TX_DSCR_ERR_INT_ST Slave iR a5 iR i bWk a6z, (Hig)
SLCOINT_SLCO_RX_EOF_INT_ST Slave &ik#fEL Wk rr. (Hig)
SLCOINT_SLCO_RX_DONE_INT_ST 4~ buffer fi Slave %1% 5¢ B FWRIR A 7. (i)
SLCOINT_SLCO_TX_SUC_EOF_INT_ST Slave U #E5e M HWRIR S (Hi%)
SLCOINT_SLCO_TX_DONE_INT_ST 4~ buffer #£ Slave Uit /ERHE R 70 P WekSr . (Hi%)
SLCOINT_SLCO_TX_OVF_INT_ST Slave $iitis i b Wtk iz, (Hisk)

SLCOINT_SLCO_RX_UDF_INT_ST Slave %% buffer R HWRRS M. (

S
&
Z{":Ji

SLCOINT_SLCO_TX_START_INT_ST Slave U W - &0 h IRR S 7. (

S
&
Z{i_‘ij

SLCOINT_SLCO_RX_START_INT_ST Slave %% H UG FWRIR SO, (

\
&
%}/&

SLCOINT_SLC_FRHOST BIT7_INT_ST Host H1}# Slave [ Rk ST 7.

ZU,
i

SLCOINT_SLC_FRHOST _BIT6_INT_ST Host H1i#} Slave 1 WRRASAL 6. (

il

SLCOINT_SLC_FRHOST _BIT5_INT_ST Host "1l Slave fHWRIRZSNL 5. (

hinl

SLCOINT_SLC_FRHOST _BIT4_INT_ST Host "1l Slave i WRIRZESNAL 4. (

pinl

SLCOINT_SLC_FRHOST _BIT3_INT_ST Host 1}k Slave iRk 2567 3. (

b
¥

SLCOINT_SLC_FRHOST _BIT2_INT_ST Host H1l#} Slave (s WRIRZSZ 2. (

N
&
\Nil-/k

SLCOINT_SLC_FRHOST BIT1_INT_ST Host t Slave f s Wpkasfr 1. (

\
rw
&}/F

SLCOINT_SLC_FRHOST _BITO_INT_ST Host H1l4 Slave {1 lpikas iz 0. (

-
i
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Register 8.4: SLCOINT_ENA_REG (0xC)

(e
Q/% 2 \y e?‘e?‘e?‘%?‘%?‘
& \s
$F 2T e r T ok LSS
AR VO P LA P I I
R ARETA DORS SIS K KO0 DI O
05 S’ SR LSS S S D S S
S N SEOAS & K URATEA K A SA S A S DA
O OP PP N P NG D50 S S S
R FFLY A FR R R R XK LKL
Q-0 Q7 Q7 Q70 Q70707907
%\9 \/O (_O\/C)%\/ \9 \ %\9 %\9 %\/O(-O\/O \/C)/\g)/\gj/\gj/\gj/\g)/\g)/\/o/
) ) QIKTD KTKIKILT D Q7K T IKTE T TK TR T I 7R 7K
5 B
& & FIEF S & Y Y S Y S
’31 27| 26 21| 20 19 18 | 17 | 16 15 14 | 13 12 | 11 10 9 8 7 6 5 4 3 2 1 0‘
] 0x00 ooooooooooooooooooooooooooo\Reset

SLCOINT_SLCO_TX_DSCR_ERR_INT_ENA Slave Ui st £ R nm hrsfe . (3/5)
SLCOINT_SLCO_RX_EOF_INT_ENA Slave & # G w b iiges. (3/5)

SLCOINT_SLCO_RX _DONE_INT_ENA Slave K i%#i:0 K B4 buffer % % 58 KA A Wr 4l B8
fir. (B9/%5)

SLCOINT_SLCO_TX_SUC_EOF_INT_ENA Slave Bt AE5e i P i s . (5/5)
SLCOINT_SLCO_TX_DONE_INT_ENA Slave #Ii#i=X T 54> buffer S T 1 P ilrfliae oz . (Hik)
SLCOINT_SLCO_TX_OVF_INT_ENA Slave $1ig buffer % i i P RS A . (39/5)
SLCOINT_SLCO_RX_UDF_INT_ENA Slave %% buffer FisiFRikSr . (5/5)
SLCOINT_SLCO_TX_START_INT_ENA Slave #:U#EFF G h Wi RE (7. (3/5)
SLCOINT_SLCO_RX_START_INT_ENA Slave K& #AEFF- G P diaetr . (30/5)
SLCOINT_SLC_FRHOST_BIT7_INT_ENA Host 1} Slave ()l igef: 7. (5/5)
SLCOINT_SLC_FRHOST_BIT6_INT_ENA Host 1}# Slave (1)l figef: 6. (15/5)
SLCOINT_SLC_FRHOST _BIT5_INT_ENA Host H1lk Slave il ffifie (s 5. (12/5)
SLCOINT_SLC_FRHOST_BIT4_INT_ENA Host H1}# Slave (Il ligefs 4. (B/5)
SLCOINT_SLC_FRHOST_BIT3_INT_ENA Host H1lk Slave ik ffifie (s 3. (i2/%5)
SLCOINT_SLC_FRHOST_BIT2_INT_ENA Host H1}# Slave Il HgER 2. (/5)
SLCOINT_SLC_FRHOST _BIT1_INT_ENA Host 1} Slave g 1. (52/5)

SLCOINT_SLC_FRHOST_BITO_INT_ENA Host Hil#f Slave it Iifligef; 0. (52/5)
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Register 8.5: SLCOINT_CLR_REG (0x10)

NS & S
9

i
o
-
o
-
>
-
w
-
[N)
-
jn

o
o
o
o
o
o
o
o
o
o
o
Y
o
[
0]
e

BEERERER
’ 0x00 |o 0 0 0 O o|o|o|o|o|o|o|o|o o|o

SLCOINT_SLCO_RX DSCR_ERR_INT_CLR ffitt{iih 1, IR A RFERM AR R hlr. (F
5)

SLCOINT_SLCO_TX_DSCR_ERR_INT_CLR (it fiE R 1, WHREIEERM AR R . (2
5)

/

SLCOINT_SLCO_RX_EOF_INT_CLR ¥tk 1, E: Slave KiE#ELS R b, (R5)

SLCOINT_SLCO_RX_DONE_INT_CLR ¥t fiE 1, &l Slave Atz A buffer & ik5E L
. (L5)

SLCOINT_SLCO_TX_SUC_EOF_INT_CLR HfUtfiEH 1, 154 Slave B /Es2 i il (H5)

SLCOINT_SLCO_TX_DONE_INT_CLR it {ifiH 1, 7 Slave #:ichist T 54~ buffer S 7 1
Fillr. (H5)

SLCOINT_SLCO_TX_OVF_INT_CLR itfi & H 1, 5 Slave Bl ik, (HE)
SLCOINT_SLCO_RX_UDF_INT_CLR ¥ty 1, 7% Slave %&ikushihli. (H5)
SLCOINT_SLCO_TX_START_INT_CLR Rftfii &k 1, ik Slave Bl EwItatb . (R5)
SLCOINT_SLCO_RX_START_INT_CLR ¥fitfi'Eh 1, 15[ Slave BiE#/ERGIL k. (H5)

SLCOINT_SLC_FRHOST_BIT7_INT_CLR #{iii#[ SLCOINT_SLC_FRHOST_BIT7_INTHl#f. (
)

S
7/

SLCOINT_SLC_FRHOST_BIT6_INT_CLR i/ i/ SLCOINT_SLC_FRHOST_BIT6_INT Hiff. (
)

S
7/

SLCOINT_SLC_FRHOST_BIT5_INT_CLR i/ if[4: SLCOINT_SLC_FRHOST_BIT5_INT Hiff. (
)

S
7/

\s
/

SLCOINT_SLC_FRHOST_BIT4_INT_CLR i i SLCOINT_SLC_FRHOST_BITA_INT Hl#i. (
)

SLCOINT_SLC_FRHOST BIT3_INT_CLR ‘&{iif[{x SLCOINT_SLC_FRHOST_BIT3_INT . (
5)

\
/

SLCOINT_SLC_FRHOST BIT2_INT_CLR '&{i i} SLCOINT_SLC_FRHOST_BIT2_INT . (

N
/

IREEE ERHE 158 ESP32 A %:%FM V4.0



8. SDIO Mt

Register 8.5: SLCOINT_CLR_REG (0x10)

4k L — v A7 anitiog .

SLCOINT_SLC_FRHOST_BIT1_INT_CLR ‘& {i i SLCOINT_SLC_FRHOST_BIT1_INT Hlkr. (}

/

5)
SLCOINT_SLC_FRHOST _BITO_INT_CLR ‘#{iii&[%: SLCOINT_SLC_FRHOST_BITO_INT . (H
5)
Register 8.6: SLCORX_LINK_REG (0x3C)
A
<
CaPA
SRS s
&S S
S Sl
Sete K
S o
(2,6 ~\./ ~\./ ~\./ Q)& ~\./
Q)é ) $ QQ\ Q,é QQ\
& %\9%\9%\’ & %\9
’31|30|29|28|27 20|19 0‘
]o|o|o|o|o 0 00 0 0 O o| 0x000000

‘ Reset

SLCORX_SLCO_RXLINK_RESTART (fitfi o 1, HFIFMRSiERRIER LA M. (3/5)

SLCORX_SLCO_RXLINK_START ffUtfiem 1, j@ahsk REERLEM, KX EG LR
SLCO_RXLINK_ADDR £ 1. (/%)

SLCORX_SLCO_RXLINK_STOP ¥fUtfi'-h 1, {5145k EE. (/5)

SLCORX_SLCO_RXLINK_ADDR Slave % fust#R it il 1% 20 7. (3/5)
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Register 8.7: SLCOTX_LINK_REG (0x40)

S

Q\

v /\

S 5

S \&
@«% <
5 & \/o \9 . o

S & <“ ’
@e’ C) O C) P
&S ST S N %

20|19

0 0 0 0 0 O O| 0x000000

SLCOTX_SLCO_TXLINK_RESTART #itfv &M 1

SLCOTX_SLCO_TXLINK_START ¥t 5k 1
SLCO_TXLINK_ADDR 4. ($/5)

» JE B R

SLCOTX_SLCO_TXLINK_STOP Rfitfiih 1, fEIbEREE. (3/5)

SLCOTX_SLCO_TXLINK_ADDR Slave i fi4# 3 (18 fa ok (1% 20 {7 .

Register 8.8: SLCINTVEC_TOHOST_REG (0x4C)

D D D
@Q}A %‘7’6 %Q’é
N NS NS

. HE RS B R R

- (B/5)

Ve Bl e iy i L ik ey

(B/5)

’31 24 | 23 16 | 15

’ 0x000 0 0 0 0 0 0 0 O 0x000

0x000

SLCINTVEC_SLCO_TOHOST_INTVEC Slave #H1l; Host (1) /i [a] &

IREEE ERHE 160
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Register 8.9: SLCOTOKEN1_REG (0x54)

<
NS
o &«
N '\>$ '\/$Q
S X
<& <& <&
<O /\O{h /\O\Lh
QQ/ OQ/ C)Q/
2 S N
S N
S O{g/ S O{g/ S O{g/
g B 555° 4 B
& o Fe & N
A o) o 9)
’31 28|27 16|15|14|13 12|11 0‘
] 0x00 | 0x0000 | 0 | 0 |o o| 0x0000 ‘Reset
SLCOTOKEN1_SLCO_TOKEN1 td buffer f ZEiT%E. (HiE)
SLCOTOKEN1_SLCO_TOKEN1_INC_MORE Zit#] Hfiktu buffer fgnfEE. (RE)
SLCOTOKEN1_SLCO_TOKEN1_WDATA w] Hiitte buffer im. (R5E)
Register 8.10: SLCCONF1_REG (0x60)
S F
<&
Ry
NN
S0
~\-/<\_/\</<§
RONONY
5 5 5 L
QJGQ Q)@Q) S 6@ OOOOOOOQO
\@% \@% \@% Sy

’31 23|22 16|15 7|6|5|4‘

] 0x000 |oo0oooo|ooooooooo|1|1|1‘Reset
SLCCONF1_SLCO_RX_STITCH_EN #i&4k>h 0. #HB. (3/5)
SLCCONF1_SLCO_TX_STITCH_EN #jla4kk 0. &k, (/%)
SLCCONF1_SLCO_LEN_AUTO_CLR #ji51kR 0. ek, (3/5)

Register 8.11: SLC_RX_DSCR_CONF_REG (0x98)
<
J
(8\?
7
&
<Q
Q/
& &
‘oQ) O7
\J\QJ %\/

’31 10

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘

SLC_SLCO_TOKEN_NO_REPLACE #jthibh 1. #H270BW. (% /5)
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Register 8.12: SLCO_LEN_CONF_REG (0xE4)

2
Q\
™
Qlé\ Q)& \ioé/ Qlé\
5 S oY &
24 2 o7 K
N NS N

0x000000

‘ Reset

SLCO_LEN_INC_MORE Zit &kt iignisEs .
SLCO_LEN_WDATA %%k, (HE)

(H5)

Register 8.13: SLCO_LENGTH_REG (0xES8)

)
&
@‘%@6
A\

Q
%\g)

ol

’31 20|19

’ 0x0000 |

0x000000

‘ Reset

SLCO_LEN Slave K EitK . (Hik)

8.6 SLC Host %177
SDIO 5 ZFA7A 128 AN 4 ik &y Ox3FF5_5000.

Register 8.14: SLCOHOST_TOKEN_RDATA (0x44)

N
&
«O
Q 7/
0@5’
\ 7/
@& &
(%) ©
& L

D

{A
\@%@

’ 31 28 | 27

’ 0x000 0x000

0x000

HOSTREG_SLCO_TOKEN1 Slave 7] T2k Host #iEny buffer £ny Zhm{E. (
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Register 8.15: SLCOHOST_INT_RAW_REG (0x50)

&
& SeSsSase
AT A K7 &TET &
& S SEEEELL
A Lo di's /\/\/&Q)/&q)/&v/ O KU N Q7
g S 3999999
I, N\
’ S« AFATATATATAT AT
§ X § FEFEFEE S
o o SEEESSES
S’ e /PRSP RS
&’ S’ S S ST S S S S
b\ & Oj)&/ b\ é\/é\/ b\ é\/é\/é&/é&/é/é\/é\/é\/
$ SRR R $ SELTLLLE
& & S & SN & PP ESEH
N =Y N >’ N S S S S Y
’31 26 | 25 24 | 23 |22 18| 17 16 | 15 8 7 6 5 4 3 2 1 0 ‘
’ 0x00 0oooooooooo00ooooooooooooo\Rese»c

SLCOHOST_SLCO_RX_NEW_PACKET_INT_RAW SLCOHOST_SLCO_RX_NEW_PACKET_INT )

JE G L. ()

SLCOHOST_SLCO_TX_OVF_INT_RAW SLCOHOST_SLCO_TX_OVF_INT ) Jstg s, (Hi%)

SLCOHOST_SLCO_RX_UDF_INT_RAW SLCO

SLCOHOST_SLCO_TOHOST_BIT7_INT_RAW

firo (HiE)

SLCOHOST_SLCO_TOHOST_BIT6_INT_RAW

firo (HiE)

SLCOHOST_SLCO_TOHOST_BIT5_INT_RAW

fire (HiE)

SLCOHOST_SLCO_TOHOST_BIT4_INT_RAW

firo (HiE)

SLCOHOST_SLCO_TOHOST_BIT3_INT_RAW

SLCOHOST_SLCO_TOHOST_BIT2_INT_RAW

SLCOHOST_SLCO_TOHOST_BIT1_INT_RAW

firo (HiE)

SLCOHOST_SLCO_TOHOST_BITO_INT_RAW

firo (HiE)

IREER R

HOST_SLCO_RX_UDF_INT s ifr. (i)

SLCOHOST_SLCO_TOHOST_BIT7_INT ) Ji & H Wy

SLCOHOST_SLCO_TOHOST_BIT6_INT ) J5i & H Wy

SLCOHOST_SLCO_TOHOST_BIT5_INT ) J5 4 i

SLCOHOST_SLCO_TOHOST_BIT4_INTH) J& i H Wy

SLCOHOST_SLCO_TOHOST_BIT3_INT ) J& 4 Wy

SLCOHOST_SLCO_TOHOST_BIT2_INT ) J& 4 W

SLCOHOST_SLCO_TOHOST_BIT1_INT ) J& 4 v Wy

SLCOHOST_SLCO_TOHOST_BITO_INT # J& 4 v Wy
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A f AL 164

Register 8.16: SLCOHOST_INT_ST_REG (0x58)

A
)
& 54658458
~ CRRERLR
NA & & LoD ORI AN
7 \<<> AN N NN N
& O&< S \?‘OOJ\Z\O%Q\O%Q\O%Q\O%Q‘O %\o%%\og
Q:\s/ ,d,/Qz\-/ ,&O ,&O ,&O ,&O ,&O O,\O ,&O
% XY XA A PE A
5 e 90D D S S D S
A/ A7 A7 A/ATAKN A7 7
S S & S D) S SIS S SIS SS
3 S O 3 FSRY g FORCROGRGRGRGRGRS
& RS & PP & PRSP P PRSP
N ¢ & N > N S
’31 26|25 24|23|22 18|17|16|15 8|7|6|5|4|3|2|1|0‘
’ 0x00 |o o|o|o 0 0 o0 oo|o|o 0 00 0 0 O o|o|o|o|o|o|o|o|o\Reset

SLCOHOST_SLCO_RX_NEW_PACKET_INT_ST SLCOHOST_SLCO_RX_NEW_PACKET_INT I
FBERCT PR AL, (HEE)

SLCOHOST_SLCO_TX_OVF_INT_ST SLCOHOST_SLCO_TX_OVF_INT Wit 5 H Wik S0z (
BE)

N
7/

SLCOHOST_SLCO_RX_UDF_INT_ST SLCOHOST_SLCO_RX_UDF_INTH K 5t - WPk 25007« (
)

N\
/

SLCOHOST_SLCO_TOHOST BIT7_INT_ST SLCOHOST_SLCO_TOHOST _BIT7_INT W 57 i
Wk Az, (i)

SLCOHOST _SLCO_TOHOST BIT6_INT_ST SLCOHOST_SLCO_TOHOST _BIT6_INT Wi 57 i
WelRAS Az, (i)

SLCOHOST _SLCO_TOHOST BIT5_INT_ST SLCOHOST_SLCO_TOHOST_BIT5_INTH 1§ ) 5 i H
WRRAS AL (Hi%)

SLCOHOST_SLCO_TOHOST _BIT4_INT_ST SLCOHOST_SLCO_TOHOST_BIT4_INT i fit) Ji# i
WS AL (Hi)

SLCOHOST_SLCO_TOHOST_BIT3_INT_ST SLCOHOST_SLCO_TOHOST_BIT3_INT i fit) Ji# i
WeRAS AL (Hi%)

SLCOHOST_SLCO_TOHOST_BIT2_INT_ST SLCOHOST_SLCO_TOHOST_BIT2_INT i1 57 &
WelRES AL (Hi%)

SLCOHOST_SLCO_TOHOST_BIT1_INT_ST SLCOHOST_SLCO_TOHOST_BIT1_INT W71 57 ik
WS AL (Hi%)

SLCOHOST_SLCO_TOHOST_BITO_INT_ST SLCOHOST_SLCO_TOHOST_BITO_INT b 4 J: i H-
WRRES L. (%)
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Register 8.17: SLCHOST_PKT_LEN_REG (0x60)

\P
(</C)
N N
o ¥
K S
o7 &7
/@Q’ /6’\((’
F &
NS NS
%& / é\ /
Q O
N NS
O O
%\/ %\/
’ 31 20 | 19 0 ‘
’ 0x000 | 0X000 \ Reset
SLCHOST_HOSTREG_SLCO_LEN_CHECK f{H X HOSTREG_SLCO_LENI9:0] m Ek

HOSTREG_SLCO_LEN[19:10]. (M)

SLCHOST_HOSTREG_SLCO_LEN Slave &%t ny Bit{H. HAF Host SR A &8 E.

Register 8.18: SLCHOST_CONF_WO0_REG (0x6C)

’ 0x000 0x000 0x000 0x000 \ Reset

SLCHOST_CONF3 Host 5 Slave 115 B H 21 ff#s, Host 5 Slave #n[i%E. (i%/5)
SLCHOST _CONF2 Host 5 Slave fi{3 B3 H21174%, Host 5 Slave # [ 55., (5/5)
SLCHOST_CONF1 Host 5 Slave {15 B H 2i474%. Host 5 Slave #n[i5. (%/5)

SLCHOST_CONFO0 Host 5 Slave fii{Z B xc B 29/74% . Host 55 Slave #3125, (/%)

Register 8.19: SLCHOST_CONF_W1_REG (0x70)

AY © o) N
< < < <
. C)O . C)O . C)O . C)O
7 7/ 7/ 7/

& & & &

O O O O
’ 31 24 | 23 16 | 15 8|7 0 ‘
’ 0x000 0x000 0x000 0x000 \ Reset

SLCHOST_CONF7 Host 5 Slave {5 B.A H. 2745 . Host 5 Slave #n5 ., (5/5)
SLCHOST_CONF6 Host 5 Slave 115 B & H 27 ff#%, Host 5 Slave #n[i%E. (i%/5)
SLCHOST_CONF5 Host 5 Slave (115 B3 H. 2 f7#%. Host 5 Slave #inl 5. (/%)

SLCHOST_CONF4 Host 5 Slave fi{5 B %2 .27 1/74%. Host 55 Slave #3125, (/%)
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Register 8.20: SLCHOST_CONF_W2_REG (0x74)

’31 24 | 23 16 | 15 8|7 0‘

’ 0x000 0x000 0x000 0x000

SLCHOST_CONF11 Host 4 Slave {5 B4 H 271745, Host 55 Slave #A[i5. (5/5)
SLCHOST_CONF10 Host 5 Slave [#){Z B2 H 27 f74s. Host 5 Slave #n[i%E . (/5)
SLCHOST_CONF9 Host 5 Slave [#){Z B4 B2 f74%. Host 5 Slave #n[i%5. (5/5)

SLCHOST_CONF8 Host 5 Slave fii{Z B .29 /7%% . Host 55 Slave #3125, (%/5)

Register 8.21: SLCHOST_CONF_W3_REG (0x78)

& =
&’ &’
o o
‘ 31 24 | 23 16 ‘
\ 0x000 | 0x000 |Reset

SLCHOST_CONF15 Host 5 Slave [/){Z B2 H. 27 f74%. Host 5 Slave #in[i%5. (/5)

SLCHOST_CONF14 Host 5 Slave {5 B 22 H %7 {744 . Host 55 Slave #in[i£5 ., (/5 )

Register 8.22: SLCHOST_CONF_W4_REG (0x7C)

ooéég QO$<\%
&’ &’
o o
‘ 31 24 | 23 16 ‘
\ 0x000 | 0x000 |Reset

SLCHOST_CONF19 Host 5 Slave {5 B 22 H %7 {748 . Host 55 Slave #in[iZ25 ., (5/5)

SLCHOST_CONF18 Host 5 Slave {5 832 H %7 ff#s . Host 55 Slave #\n[i25 . (/5 )
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Register 8.23: SLCHOST_CONF_W6_REG (0x88)

’31 24 | 23 16 | 15 8|7 0‘

’ 0x000 0x000 0x000 0x000 \ Reset

SLCHOST_CONF27 Host 5 Slave [{){Z 8% H.27f74%. Host 45 Slave #ini2E ., (/5)
SLCHOST_CONF26 Host 5 Slave [#){Z B4 H 27 fi4%. Host 5 Slave #n[i%E . (/5)
SLCHOST_CONF25 Host 5 Slave (% B35 B 29 /74%. Host 55 Slave #3n[i%5 ., (5/5)

SLCHOST_CONF24 Host 5 Slave [/){Z B¢ H. 271745 . Host 5 Slave #in[i%5. (/5)

Register 8.24: SLCHOST_CONF_W7_REG (0x8C)

C)oé{b\ C)oé<q9
Q\O%/\/ ,\@& \3\0&/ &&
%\9 \@Q) %\/O @?Q)
B T oL T ]
[0 0000 0 0 0 0x000 [oo o000 0 o0 0 0x000 |Reset

SLCHOST_CONF31 Host ] T+l Slave prhlrmE. (HE)

SLCHOST_CONF29 Host HF 1l Slave fg i . (HE5)

© ™ % 9
é{b é{b %Q(b %QQ)
OO Q C)O C)O
A7 A7 A7 A 7
S S S S
L L L L
O O O
=X &7 & &

’31 24|23 16|15 8|7 0‘
’ 0x000 | 0x000 | 0x000 | 0x000 \ Reset

SLCHOST_CONF35 Host 5 Slave {5 822 H %7 {748 . Host 55 Slave #in[i£5 ., (5/5)
SLCHOST_CONF34 Host 5 Slave ({5 B.A2 B2 1748, Host 5 Slave #in[i%5 ., (5/5)
SLCHOST_CONF33 Host 5 Slave {5 832 H %7 ff-#%. Host 55 Slave #\niZ5 . (5/5)

SLCHOST_CONF32 Host 5 Slave [{){Z 8% H 27 f74%. Host 55 Slave #iWi%E., (/5)
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Register 8.26: SLCHOST_CONF_W9_REG (0xA0)

’31 24 | 23 16 | 15 8|7 0‘

’ 0x000 0x000 0x000 0x000 \ Reset

SLCHOST_CONF39 Host 4 Slave {5 B4 H 27/74%. Host 5 Slave #A[i5. (5/5)
SLCHOST_CONF38 Host 5 Slave [#){Z B4 H 27 fi4s. Host 5 Slave #n[i%E . (/5)
SLCHOST_CONF37 Host 5 Slave [#){Z B¢ B2 f74%. Host 5 Slave #n[i%E . (/5)

SLCHOST_CONF36 Host 5 Slave (% B3 B 29748, Host 55 Slave #3125, (5/5)

Register 8.27: SLCHOST_CONF_W10_REG (0xA4)

Oé<&b Oéﬂ/ Oé»\ OéQVQ
O O O
é\/ %&/ é&/ é&/
\2\0 \2\0 \2\0 \2\0
O O @) @)
&7 & &’ <’
’31 24|23 16|l5 B|7 0‘
’ 0x000 | 0x000 | 0x000 | 0x000 \ Reset
SLCHOST_CONF43 Host 5 Slave [/){Z B2 H. 271745, Host 5 Slave #in[i%5. (/5)
SLCHOST_CONF42 Host 5 Slave {5 B 22 H %7 {744 . Host 55 Slave #ini25 ., (/5 )
SLCHOST_CONF41 Host 5 Slave {5 832 H %7 ff#% . Host 55 Slave #\n[iZ25 . (/5 )
SLCHOST_CONF40 Host 5 Slave {5 832 H %7 ff#% . Host 55 Slave #iniZ5 . (/5 )
Register 8.28: SLCHOST_CONF_W11_REG (0xA8)
g © NS Ng
N & & K
&90 &90 «90 /\90
& & & &
@) O O @)
S =24 =24 =24
’ 0x000 0x000 0x000 0x000 ‘ Reset

SLCHOST_CONF47 Host 5 Slave [#{5 B35 H 27 ff4%. Host 55 Slave #[i%E . ($/5)
SLCHOST_CONF46 Host 5 Slave [{){Z 8% H 27 f74%. Host 55 Slave #ini%E., (/5)
SLCHOST_CONF45 Host 5 Slave {5 B4 H 274745, Host 5 Slave #A[i25. (5/5)

SLCHOST_CONF44 Host 5 Slave [1){Z B2 H. 27 f74s. Host 5 Slave #n[i%E . (/5)

IREEE ERHE 168 ESP32 A %:%FM V4.0



8. SDIO Mt

Register 8.29: SLCHOST_CONF_W12_REG (0XAC)

’31 24 | 23 16 | 15 8|7 0‘

’ 0x000 0x000 0x000 0x000 \ Reset

SLCHOST_CONF51 Host 5 Slave [{){Z B3 H 271748 . Host &5 Slave #i[i%E ., (5/5)
SLCHOST_CONF50 Host 5 Slave [#){Z B4 H 27 fi4%. Host 5 Slave #n[i%E . (/5)
SLCHOST_CONF49 Host 5 Slave [1){Z B¢ B2 f74%. Host 5 Slave #in[i%E . (/5)

SLCHOST_CONF48 Host 5 Slave (% B B 29745, Host 55 Slave #ni%5., (5/5)

Register 8.30: SLCHOST_CONF_W13_REG (0xBO0)

’ 0x000 | 0x000 | 0x000 | 0x000 \ Reset

SLCHOST_CONF55 Host 5 Slave [f){Z B3¢ H. 27 f7-4%. Host 5 Slave #in[i%5. (/5)
SLCHOST_CONF54 Host 5 Slave {5 832 H %7 {744 . Host 55 Slave #ini25 ., (/5 )

)
SLCHOST_CONF52 Host 5 Slave {5 832 H %7 ff-#% . Host 55 Slave #in[iZ5 . (/5 )

SLCHOST_CONF53 Host 5 Slave {5 8.3 H %7 ff#% . Host 55 Slave #ni25 . (i/

I

Register 8.31: SLCHOST_CONF_W14_REG (0xB4)

5 % A ©
oé<<03 oégo < &
7 &7 &

& & & &
=X =X & &

’31 24 |23 16 | 15 8|7 0‘

’ 0x000 0x000 0x000 0x000 \ Reset

SLCHOST_CONF59 Host 5 Slave {5 832 H %7 ff#% . Host 55 Slave #\niZ5 . (/5 )
SLCHOST_CONF58 Host 5 Slave [{){Z 8% H 27 f74%. Host 55 Slave #iWi%E., (/5)
SLCHOST_CONF57 Host 5 Slave {5 B4 H 271745, Host 5 Slave #A[i25. (5/5)

SLCHOST_CONF56 Host 5 Slave [#){Z B4 H. 27 f74s. Host 5 Slave #n[i%E . (/5)

IREEE ERHE 169 ESP32 A %:%FM V4.0



8. SDIO Mt

Register 8.32: SLCHOST_CONF_W15_REG (0xB8)

’31 24 | 23 16 | 15 8|7 0‘

’ 0x000 0x000 0x000 0x000 \ Reset

SLCHOST_CONF63 Host 5 Slave {5 B4 H 27f74%. Host 55 Slave #A[i5. (5/5)
SLCHOST_CONF62 Host 5 Slave [#){Z B4 H 27 fi4s. Host 5 Slave #n[i%E . (/5)
SLCHOST_CONF61 Host 5 Slave [#){Z B¢ B2 f74%. Host 5 Slave #n[i%E. (/5)

SLCHOST_CONF60 Host 5 Slave (% B3 B 29745, Host 55 Slave #3125, (5/5)

IREEE ERHE 170 ESP32 A %:%FM V4.0



8. SDIO Mt

Register 8.33: SLCOHOST_INT_CLR_REG (0xD4)

’31 26 | 25 24 | 23 | 22 18| 17 | 16 | 15 8

] 0x00 o ofofo o 0 0 O oooooooooooooooo\Reset

o
o

SLCOHOST_SLCO_RX_NEW_PACKET_INT_CLR ' {ij [ SLCOHOST_SLCO_RX_NEW_PACKET_INT
Hilr. (R5)

SLCOHOST_SLCO_TX_OVF_INT_CLR ‘& i} SLCOHOST_SLCO_TX_OVF_INT k. (H5)
SLCOHOST_SLCO_RX_UDF_INT_CLR #{ii#[# SLCOHOST_SLCO_RX_UDF_INT Hilfi, (HE)

SLCOHOST_SLCO_TOHOST _BIT7_INT_CLR #{i/if [ SLCOHOST_SLCO_TOHOST_BIT7_INT
. (H5)

SLCOHOST_SLCO_TOHOST_BIT6_INT_CLR (i} SLCOHOST_SLCO_TOHOST_BITE_INT 1
. (H5)

SLCOHOST_SLCO_TOHOST_BIT5_INT_CLR ‘(i ¥} SLCOHOST_SLCO_TOHOST_BIT5_INT 1
. (H5)

SLCOHOST_SLCO_TOHOST_BIT4_INT_CLR {7 i%[% SLCOHOST_SLCO_TOHOST_BIT4_INT
Wr. (H5)

SLCOHOST_SLCO_TOHOST_BIT3_INT_CLR ‘i {#}} SLCOHOST_SLCO_TOHOST_BIT3_INT *ft
. (15)

SLCOHOST_SLCO_TOHOST BIT2_INT_CLR ‘#{ij#[4 SLCOHOST_SLCO_TOHOST BIT2_INT
Wro (R5)

SLCOHOST_SLCO_TOHOST_BIT1_INT_CLR #{ii[% SLCOHOST_SLCO_TOHOST_BIT1_INT H
Wr. (H5)

SLCOHOST_SLCO_TOHOST_BITO_INT_CLR #{iji#[% SLCOHOST_SLCO_TOHOST_BITO_INT H
%ﬁ o ( /I:l'_/_’% )
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Register 8.34: SLCOHOST_FUNC1_INT_ENA_REG (0xDC)

Ko
F¥ ¥ Y Y ¥y
s RARKRRRRE
& &7 QOO QIR
N S §\ /\@/\@&/ A7 &?&?&%},\%}
& L& NN NN NN
§ e LEEESTES
gi\‘ & KOO LKL O KL O O
/ / / / / / / / / /
& &S S PSS
2 & & o g
é\/ é\/\/ N N N N N NN N
3 AR RPN NANN
S 5 & S 2 S S8 9SS S SO
& & L 9 FL & FPLELLELLLE
ng@ Q)%Q) S Qig: S Q)@‘Z) CSFFSESES
N N> N k> N >SS YYD
’31 26|25 24|23|22 18|17|16|15 8|7|6|5|4|3|2|1|0‘
] 0x00 |0 o|0|o 0 0 o0 o|o|o|0 0 00 0 0 O o|o|o|o|o|o|o|o|o\Reset

SLCOHOST_FN1_SLCO_RX_NEW_PACKET_INT_ENA SLCOHOST_FN1_SLCO_RX_NEW_PACKET_INT

BT IR RE L. (5/5)

SLCOHOST_FN1_SLCO_TX_OVF_INT_ENA SLCOHOST_FN1_SLCO_TX_OVF_INT H [# iy H 1 i

REfL. (B/5)

SLCOHOST_FN1_SLCO0_RX_UDF_INT_ENA SLCOHOST_FN1_SLCO_RX_UDF_INT 7 iy o i i

fefic. (/%)
SLCOHOST_FN1_SLCO_TOHOST_BIT7_INT_ENA
PO TR, (BY5)
SLCOHOST_FN1_SLCO_TOHOST_BIT6_INT_ENA
PO T R RE L. (BY5)
SLCOHOST_FN1_SLCO_TOHOST_BIT5_INT_ENA
e R RE G, (B/5)
SLCOHOST_FN1_SLCO_TOHOST_BIT4_INT_ENA
TR R RE G, (85
SLCOHOST_FN1_SLCO_TOHOST_BIT3_INT_ENA
e R RE L. (B 5)

SLCOHOST_FN1_SLCO_TOHOST_BIT2_INT_ENA
e R RE L. (B05)

SLCOHOST_FN1_SLCO_TOHOST_BIT1_INT_ENA
TR R RE L. (B/5)

SLCOHOST_FN1_SLCO_TOHOST_BITO_INT_ENA
R R RE L. (B/5)

IREER R
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SLCOHOST_FN1_SLCO_TOHOST_BIT7_INT

SLCOHOST_FN1_SLCO_TOHOST_BITG_INT

SLCOHOST_FN1_SLCO_TOHOST_BIT5_INT

SLCOHOST_FN1_SLCO_TOHOST_BIT4_INT

SLCOHOST_FN1_SLCO_TOHOST_BIT3_INT

SLCOHOST_FN1_SLCO_TOHOST_BIT2_INT

SLCOHOST_FN1_SLCO_TOHOST_BIT1_INT

SLCOHOST_FN1_SLCO_TOHOST_BITO_INT
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Register 8.35: SLCHOST_CONF_REG (0x1F0)

SLCHOST_FRC_POS_SAMP #{ifEit4h FFRAMES . (BY/5)
SLCHOST_FRC_NEG_SAMP B {40 NI RIS . (5/5)
SLCHOST_FRC_SDIO20 ‘E{;fehtsh LIS . (5/5)

SLCHOST_FRC_SDIO11 Efi e R hEFs. (8/5)

8.7 HINF %1438
SDIO il ZF A7 B 56 =g i Hiuhk 4 Ox3FF4_B000.

Register 8.36: HINF_CFG_DATA1_REG (0x4)

N
QQ&OQQy
P’
N
& N
e K7

\@)

’31 3

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

HINF_HIGHSPEED_ENABLE ¥4k 1. #2isit. (i) 5)

HINF_SDIO_IOREADY1 #J#afk oy 1. iEik. (i / 5)
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9. SD/MMC :HLEs g

9.1 Mk

ESP32 frfif R hil g fe it 7 — MU 2l A th K (SDIO), MMC KAl CE-ATA & B4 1, T3
PN LR (APB) FIAMTAE# 5. ESP32 SR MM (RO FIR 1),

9.2 2
ESP32 ffif 45 il 25 H A DA Rebk -
o SRR R
* SZFy SD frfif-k 3.0 A1 3.01 FpifE
o 4 MMC fiiAs 4.41, 4.5, 4.51
o 7 CE-ATA JiiAs 1.1
o HE 1-bit. 4-bit F1 8-bit ({1 0 Fi%) izt
SD/MMC AMEFERE RN N 32 FivR o AEAlREE B SRR ALIME LA, (B SRR AR

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

32: SD/MMC #h it ER: b4 H

9.3 SD/MMC #M$% 11 {5

SD/MMC 41 D55 200 k. ecmd. data {554, @GRl FRNMERPESE. S ME5H
J7 e 33 R . EAME BT AN I 33 Frs.
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cclk_out
ccmd_out B
ccmd_in -
: cdata_in
cdata_out -~
SDIO_HOST R e External
SDIO
SLAVE
_ card_int_n
_ card_detect_n
card_write_prt
SD/MMC core
Pel 33: SD/MMC #hid: 11475
4 33: SD/MMC 45 i ik
B J7'11] Eifipun
cclk_out il FAUE R 2 ML B B
ccmd XL F54 /e R v £ i 4k
cdata XL ] B 5 R ) A5 i e
card_detect_n LN B O R R AL
card_write_prt A RERY AL

9.4 Yjhghiid

9.4.1

SD/MMC %444

SD/MMC &5 28530 B2k 1§t (BIV) MR D BT (CIV) Biakay, ik 84 Bs. Mo

BIU fide: $EALFFAEZRUIIM APB #:1., FIFO U4, RIEE S SR DMA 51
ClU #ie: P SMaRAFa R A O, b SR eh il .

Mux/
De-Mux
(e %
<
o
Data Path 5
n
S
a
=

BIU

Int Card Detect

Ctrl Power pull-up
Host Register

Interface
Unit
DMA Ram
Ctrl Ctrl
F

Clu

Int Ctrl

Cmd Path

Output hold unit

EMAC-CORE Rx/Tx Ram

Q
[y
X
Q

CLK

e

IREER R

Kl 34: SD/MMC 3¢ A4tk
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9.41.1 BIU Btk

R AL 0 BT (HIU) APB S 207 KT s s A s FIFO. b, Eiliad DMA £ (a7 iy
Bdaisi . 1 34 iR T BIU ZEHHER .

BIU $2f1t AN D e AR -

o TN

DMA 11
4
TR
FIFO 151y

S wU VARt v L e R ]

9.41.2 CIU Eir

GRS IR R O . AE CIU o, fr 4l (Cmd Path) 42l BLOCHIE R % (Data Path) 42l BT
K il 2% 154 5 SD/MMC/CE-ATA R fin & Fgkd i 1. CIU iR PR fbi g il 245 . & 34 J@/R T CIU S5H4E
.

ClU {8 PAF =2 etk :
it

o Bt

SDIO i il

I s

Mux/Demux BT

5

o il
i

9.4.2 A%
A R AT U RE:
o WEIEISEL
BE RS
iR R k%4 (comd_out £k)
FC Mg . (comd_in £)
] BIU 32 [,
o TEfT LR bk P-bit {i
Ay B HCRSHLINE 35 FiR .

IREEE ERHE 176 ESP32 A %:%FM V4.0



9. SD/MMC EALdz 4] 5

Command
Idle
tNCC done
response_expected=0 .
> wait_tnnc

Response done/
Receive
response

Response timeout
Pel 35: fir & itk &AL

load_new_cmd

Transmit
command

Send IRQ
Response
equest

response_expected=1

9.4.3 Hhumk

B PR BB & AR FIFO e % HF7E cdata_out b & 3650 ; 5% #7E e B B4k cdata_in
R EE RS A FIFO, N B Akt ANs ], Eliiis g A4 < msu gl 241, 1 expected data,
B/ EBIR RS, WARER . BN, . R, BN

SRR &5 {7 5 TR T data_expooted fi, Iy & RERCHH4 4 &, MR THAR AT DA T B
o BH/GEN 1, SEER
o BT O, Bl

9.4.3.1 Hbikik

Rt A RAREHLIN B 36 B . BEHAEBICEI B S Aty IR N2 IS I A I B R 0 aa Ak i Rl &
L B AN 2 | B DR B R TR AR A (CRC) A iR, R B AME OL . NSy A F i 3506 M R 32 3 g
I, MR ik %t . MR A& 2 f7as H transfer_mode LR, $id A iR SHURFECE AT BRI TE 2U7E R4k

PR b

load_new_cmd and
data_expected

and write data and
Block transfer

Stop data
command

Stop data load_new_cmd

command and
data_expected
and write data

and stream transfre

Tx Data
stream

Byte count Byte count
Remaining != 0 remaining =0
Data not busy or suspend/stop
data command

Rx
CRC status

Pl 36: Bodhi & itk &bl

Block done
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9.4.3.2 Hbisuk

BRSNS 37 Fr o B E R A 58 MU B P I I Afe SRl 5 ) fok iy <208 B A D00 1)
Wi [ A DR e . CRC A, Uit SR dhy i BRSNS T R AR R B, AR 2 BIU B B8 & i 5
S . AR CIU Zak iy a2 RIVAREARAE, AR iR seiids, BIU tA Sl s Bl (% 5 ¢ i 5

5,

AR I B R B R, WRCRE ) BIU B Bl 55 5 dn fe . IRGR an & A e e Y
transfer_mode LY, Bl HCIRASHLAR BRI TE A R e S AR o

load_new_cmd and
data_expected

and read data and
block transfer

Rx Data
block

Block done

Stop data
command

Stop data load_new_cmd

command and
data_expected
and read data

and stream transfre

Rx Data
stream

Byte count Byte count
Remaining =0 remaining =0
or stop
data command

Pel 37: B HWciR &L

9.5 CIU BfEr kR

o —UABRHERE DRI T ar S BB L. BN, YRRy, AR AR E S —ikR . (Hi2
B A AR R A — KR, TR A s B A o

o ~RABR MR R a2

o FEITEA RS AN, SRR A FIFO S asiif il , AR ABAFL200 E Se i BdaE se 3] FIFO HIt s
BRI, SRS A T AIR R A — A/ ka4

* 1t SDIO/COMBO R4, Wk RINFEE (s, H HEP LR P g i L, W2y S FIFO I
JREMIRE fiv 4, X ARSI — S H i B (e i dr AR B

o TEIATRACH K R fidr4 (CMDO, CMD15 i3 CMD52_reset) , AR{FAAAUHE fir & 25 f1d LICE
stop_abort_cmd fiz, ik CIU AT PATE A Hh R A L& fe 45 1 i 4

* 4¥E RINTSTS F 17 st B AR AR A A R, CIU ARELRIE SDIO k. B AFK{T 1 20 SDIO Hhi,
Frim R AR L/ ka4, SR AT O e -

o EAE MR T P FIFO S Rk, R R 2% 2 DR 4> FIFO Huhk R 55 Rt

o AE—W AL B Hrh FUREREIR— A CE-ATA 845, A1, %A CE-ATA 1 £ #4031 CE-ATA
SN

o fifigk CE-ATA %45 H I (NIEN = 0), #5iaf7HA IEFE#E T RW_BLK 14>, MIAS B K55 RW_BLK 4
KRB (FE e 2 B RW_BLK 142 i CE-ATA i 452 LY RW_MULTIPLE_BLOCK
MMC #4) . HAEHESF: CCS Ifaf Ak % CCSD.,
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o SRR, AN CE-ATA 548 EARAERE (NIEN = 1), MIFFE— A S A BUIR A5 B

o CE-ATA B AR SCREI I 4 4 -

o CE-ATA %41 R 3 HF send_auto_stop 55 ({4 AL 1k send_auto_stop i)
M SRIGME F R JE, MM AL AT AR A Rk AL -

o CMD — %

o CMDARG — #1435

o BYTCNT — =45 3H4k

o BLKSIZ — Bkl

o CLKDIV — Hi#h4r4fi s

o CKLENA — H4hffifg

* CLKSRC — I

o TMOUT — i

o CTYPE — 27

9.6 WkE i RAM

i RAM g — MO B b X, 73 O A A AN BT . WAyl PAsdE i CPU f APB $2 H1 AT DMA
PRI AT RS B, DMA D7 XA F T 9.8 A TRAIN 4 -

9.6.1 %i% RAM Kitk
SRARAFIRIO R : DMA Jr3tfl CPU 5.

AL AE SDIO %%, B AFTANIE APB S 445 115k DMA Jr U4 A EI K150 RAM U . e, APB i)
ok CPU 4SS A 271728 EMAC_FIFO,

9.6.2 i RAM Eibk

PR A AT 20 DMA J520H CPU 325

LR T TR B, Z TR AR RAM Bl e ] PAdEid APB B ZkE DMA 11
Jr BT RAM g8l . Hor, APB 7730 CPU B # 77 4 EMAC_FIFO (e

9.7 HERINGH

BRI AL HERA B AR buffer. A —MIERIR 1A — A ME— 1 Xl buffer MR — MR . #E%
PREER A 38 7R o
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Descriptor 0 Data Buffer

Descriptor 1 Data Buffer

tP Descriptor 2 Data Buffer

Pl 38: HERAL K

9.8 HEAH
MRS, 45/ H 4 4> word 4L, HIK 39 B, 4 34, % 35, 3 36, % 87 WEERIIA.

31 30 5 4 3 2 10
RDESO | oWn|CES Reserved[29:6] ER|CH|FS|LD |DIC|RVD
RDESO Reserved Reserved Buffer 1 Size[12:0]
RDESO Buffer1 Address Pointer 1[31:0]
RDESO Next Descriptor Address[31:0]

Pl 39: B4

DESO oot 7RI IR ESE B

#¢ 34: DESO itk

i H R Hik
MEE N, AL REERID DMAC Bt . 4 ipk
31 OWN T, ZOACRAERIETEYUTA . DMAC 7858 B
14 S R AL .

XEEER AR T R/ G IRE

X HAFAET RINTSTS 1, CES & FAI{7Huk
B

* EBE: Zhiififhiz

o RTO: M8 Bt

30 CES (Card Error Summary) e RCRC: Mk CRC

* SBE: s

o DRTO: HUAIH

* DCRC: M THMUMBIRIEFR U AR L

o RE: ma iR

29:6 Reserved Reserved

i
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L HFR ik
. HOLH, mRRERC LB B ER.
5 ER (End of Ring) .
DMAC iR [a] B GE A S b, g — MR
. B, O R EER A AR T AR
4| CH(Second Address Chained) S BLGZGI, BS2 DES1[25:13) Wik,
BN, BRI ZEERAE TR g X,
3 FD (First Descriptor) GHR—NEMXAIONE O, T —MER &4
HI T o
%ALE DMA L iy ds o — R SR % . BN,
2L 0 I B R 1) 1 28 b X R B i R S —
2 LD (Last Descriptor) NEMIX . FERFERTNZIG, FRFITECH 0,
P s, WA CE A LD AR G,
RFEY A O,
B, T PR B R AR M G X S5 R AL
1 DIC (Disable Interrupt on Completion) i, ZAPRFE I DMAC RS S A4 (IDSTS) | TI/RI
DI E
0 Reserved Reserved
DEST JuHRME T XK/,
#¢ 35: DES1
L K ik
31:26 Reserved Reserved
25:13 Reserved Reserved
XN LR B G KA RN e KR/
12:0 BS1 (Buffer 1 K/)) 4 R IR XN 4 B EL, AR
KE X ZXARNH O,

DES2 JUm % 1 i I Bl Ze b X A ik 1 -

7 36: DES2
A P S
Buffer Address Pointer 1
31:0 ‘S‘(% N 4\\, éf‘{ B:E‘ 5 imilj:o
(Ko X k464 L FR B G X 38

WA HI R EER A R P G — 8K, B4 DES3 JTRAWEIR I T —MERM ML .

#¢ 37: DES3

i 4 F5 ik

NSRBI T (DESO[4), Wz fi et &
Next Descriptor Address | BtHIhE L5545 ) N — N ERAFAE P EE N AFF8 5L
(F—AMgEEHE) WA AR fefg— e, W — A3k P4t
2% /£ DES3[1:0] = O,

31:0
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9.9 Wik
9.9.1 DMAC #)isft
DMAC H14a A A N D0t 2L -
1. [1] DMAC Bus Mode Register (BMOD_REQG) e ist & LA 2 i 1 2%
2. 1] DMAC Interrupt Enable Register (IDINTEN) 5 A £dis K B oA B T 8L

8. BRIFIREh A O AL f R Y Rl W ER S K. RIEE A DMAC #5R5| R 5L %5 f74%F (BDADDR),
DMAC $fit 51 i an it .

4. DMAC 5| B2 il NBER I AR -

9.9.2 DMAC ¥din'k ik #0iiit

] DMAC 8 BB DA L 2 -
1. BB T AR TR (DESO-DESS), i OWN {iz (DESO[31]), FifEs 1 &g X
2. B BIU ity CMD %347 i LS Xl -
3. B ICE T M A s B/ (B FIFOTH 2rfrd i TX\WWMARK FBt) .

4. DMAC 5SS I 45 A OWN i. 2R OWN (AELAE, MISRIIE A 55K . FEIXFELL T, DMAC
Hiik , H-AE IDSTS 2rfri "4 Descriptor Unable Hilf. sty , LT 2l LM {5 A PLDMND_REG
KRBt DMAC.,

5. BRIGH A4 Command Done i, AIREAFHRM BIU e, WISRHT AT ASE A -

6. )5 DMAC 525575k BT BIU ) DMA 2 L5 3K (dw_dma_req)., 121 5K-Ff 5T e B ) Ak B EAE o %
TN S WA BEVT R B Je— 319, UFE AHB 2% 1 BT Bl K%

7. DMAC MBI B S X SR s s, I FIFO e AR

8. LM M ERIY, DMAC F3RIBCR — MR, HFAREEMTN T — MEFR I TR0 . fefa—frdER
(VESIEE iyt e A

0. MMl K AT, I UL A 2 TR T IDSTS 2R7as RS B 34k, OWN fizph DMAC s
X DESO HATH#AERE S .

9.9.3 DMAC % sz wiift

{81 DMAC Hef 7 B LA T Bl -
T Bl 7 e % (DESO - DES3), 3¢ OWN fi7 (DESO[31]).
2. Bl BIU B A A fra O B a2 o
8. HAFBRLE PRI ENRE (FIFOTH F 7 i) RCWMARK FE) .

4. DMAC 5 ZEBEBUEFF TG AT OWN {2, Q2R OWN (R ICE, IR 5ER. FEXMIEI T, DMAC
Hiik , FAE IDSTS 2 fri ™A Descriptor Unable il . B, #1752l i KL {55 A PLDMND_REG
KRt DMAC.,
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5. SRIGHAFEER; Command Done fif, HAIAREA SR BIU kit WIZH] Al DASE A

6. DMAC 5B 51k 3 T BIU ) DMA $2 11353K (dw_dma_req). 23§ sRRFEE 10 B A Ak BRE A Bl
XA burst A GEDT M B iRG— 5, WITE AHB BT BRI (&4 .

7. DMAC i id FIFO S, e 8T

8. MMl ERIS, DMAC R8I — MR, FFUREEMEH T — MERXT A TR0 . e fe— sk
(VESEEJeilyrhiiy 8 2=

0. B (e N, BT A% R IDSTS 278 A (5 . BN, OWN izl DMAC il
% DESO 75 R E .

9.10 Ik EFE
R A5 8 G S R REE B R, B Pl PAS IR IR BSOS i A A

MUX0

clock_phase0

clock_phase90
—_—

1
\ clk_out
/

MUX2 >

clock_phase180 0
D e

MUX1 1

clock_phase270
—_—»

T
Tbit[ﬂ

sdio_host clock phase select

Kl 40: mfap £

A KPR ARy A CLK_EDGE_SEL BBl , 1§ WA fFas 19 .

9.11 vhly

AT DA R O A . IDSTS AFfradetl & 1l RE S BRI BT A 2. IDINTEN FAEas & 17— NE T
FI A e EP W I DL BERE QL .

IDSTS 25175 AT AL 2 TE3% PN bite NIS FL 34 I bIt9 AIS. # 1 5 AMIEAOGE, ATLA
RPN 2420 P AT B PR USTAREI RSO R G B 2 . MBI R AR S, b
dmac_intr_o ¥ 501 .

IR, AR AR R 2 W, MR A7 A, IR, BRI 1DSTS [1] F5— sk
LAKURE ] L X
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ZAFFFI R E— . SKEhRE P AT IDSTS 2Ff7as R &4 T 2R W S5 A

912 FAFEAIF

K i ipun Mk Vi)
CTRL_REG Control register 0x0000 R/W
CLKDIV_REG Clock divider configuration register 0x0008 R/W
CLKSRC_REG Clock source selection register 0x000C R/W
CLKENA_REG Clock enable register 0x0010 R/W
TMOUT_REG Data and response timeout configuration register | 0x0014 R/W
CTYPE_REG Card bus width configuration register 0x0018 R/W
BLKSIZ_REG Card data block size configuration register 0x001C R/W
BYTCNT_REG Data transfer length configuration register 0x0020 R/W
INTMASK_REG SDIO interrupt mask register 0x0024 R/W
CMDARG_REG Command argument data register 0x0028 R/W
CMD_REG Command and boot configuration register 0x002C R/W
RESPO_REG Response data register 0x0030 RO
RESP1_REG Long response data register 0x0034 RO
RESP2_REG Long response data register 0x0038 RO
RESP3_REG Long response data register 0x003C RO
MINTSTS_REG Masked interrupt status register 0x0040 RO
RINTSTS_REG Raw interrupt status register 0x0044 R/W
STATUS_REG SD/MMC status register 0x0048 RO
FIFOTH_REG FIFO configuration register 0x004C R/W
CDETECT_REG Card detect register 0x0050 RO
WRTPRT_REG Card write protection (WP) status register 0x0054 RO
TCBCNT_REG Transferred byte count register 0x005C RO
TBBCNT_REG Transferred byte count register 0x0060 RO
DEBNCE_REG Debounce filter time configuration register 0x0064 R/W
USRID_REG User ID (scratchpad) register 0x0068 R/W
RST_N_REG Card reset register 0x0078 R/W
BMOD_REG Burst mode transfer configuration register 0x0080 R/W
PLDMND_REG Poll demand configuration register 0x0084 e
DBADDR_REG Descriptor base address register 0x0088 R/W
IDSTS_REG IDMAC status register 0x008C R/W
IDINTEN_REG IDMAC interrupt enable register 0x0090 R/W
DSCADDR_REG Host descriptor address pointer 0x0094 RO
BUFADDR_REG Host buffer address pointer register 0x0098 RO
CLK_EDGE_SEL Clock phase selection register 0x0800 R/W
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9.13 WFAEdS

SD/MMC Zifr it CPU 1) APB EL4151 .

Register 9.1: CTRL_REG (0x0000)

&
S
&
&6\2\90 «‘?*Oé%((/
\002/\2 Q’Zé & & &
N 5 5 FSEP O s P S
© o © T/ 80°07 55 8 LS
\@‘b@ @%Q) \@?@ OQY £ éoé @Opo(o%égy @%Q)\é\ /@9@0@2{(00
’31 25|24|23 12|ll|10|9|8|7|6|5|4|3|2|1|0‘
] 0x00 |1| 0x00 |o|o|o|o|o|o|0|o|o|o|o|o\Reset

CEATA_DEVICE_INTERRUPT_STATUS  #{4: 7£ CE-ATA 1444 I v {7 ok HoAth & 17 )5 B 1t fif . CE-
ATA AR W 958568 (NIEN = 1), QAR FHUERE W, WIARAN RS B 1. (5/5)

SEND_AUTO_STOP_CCSD 52 send_auto_stop_ccsd Fil send_ccsd —if2 & v, AHESTF Bl
EAL. B, SD/MMC |3l % 1% NHRAE ) STOP 54 (CMD12) 45 CE-ATA 4% . %i% STOP
845, RINTSTS HAY Auto Command Done (ACD) fv#k R 1, iR ACD s Rk, N
FT A WG &4 . k3% Command Completion Signal Disable (CCSD) f5, SD/MMC H
Bhi % send_auto_stop_ccsd fii. (/&)

SEND_CCSD #{ili}, SD/MMC % 3% CCSD # CE-ATA #%4. HATEMEIE4 %4 CCS (H)
RW_BLK) # H. CE-ATA &£ 1) W i BRI R4 A K5 I A e . — H CCSD il ik 4 ik 4,
SD/MMC #fi<x H 8l send_ccsd fii. fii5ik ACD Hlri&A Bk, W77 74+ RINTSTS By Com-
mand Done (CD) ;&8 E R 1, HFEHH PWrk &4 il —H SEND_CCSD #{#& i, &
BRI R Sk 3K 3 CMD £k iy CCSD. [Hitt, Bk B4 ki%k CCS (55, A&
) CCSD 55 e Kiksh CE-ATA 5. (/) 5)

ABORT_READ_DATA frisffff:bia], suspend #i5% % ik)5, B MR suspend 2
MAT AR ETT IR . — H. suspend HETHIR, S AEEHRIREHL, RPRSHLUEAESRFT
— R BRSNS RS, I HENEE . () 5)

SEND_IRQ_RESPONSE i i %16 J5 BU L H 31iE % . 8 7% fF MMC RAER i, EHLAE
CMD40, #XJ547FF MMC KAWL, [, Q2R EHARZE SD/MMC iR H 48 fF TR,
ML RFHALE 1, Sl SD/MMC $5 - REHL K% CMDA0 Mg iR [l 2SR . (82 /) 5)

READ_WAIT ik iiffff45fr4 SDIO K. (3 /5

INT_ENABLE 4P ibifdifie/2afiefi. O: #5RE; 1: ffifk. (i / B)

DMA _RESET #&{ii DMA #E11, BR{FRCRFICALCE Sy 1. P4~ AHB B S e A shig % . (%) 5)
PFAFENIA P — W 4RE
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Register 9.1: CTRL_REG (0x0000)

4k L — v A7 anitiog .

FIFO_RESET %142 i FIFO, A ILALE H 1. B (R EL G 1 3hi% 3. BW): FIFO_RESET i
FJ5, FELWIA RGN FS R (BA-RIEEN), FIFO fitteaiB & . (3/5)

CONTROLLER_RESET %A {yfiiilde, FAFNAFIAIE D 1. B> AHB i EII AT colk_in i
MBSO A shiEE. (8 5)

Register 9.2: CLKDIV_REG (0x0008)

&° &Y & &
AO § A\Q Q\Q
> ) > >
S 3 5 ol
O O O O
’ 31 24 | 23 16 | 15 8|7 0 ‘
’ 0x000 0x000 0x000 0x000 \ Reset

CLK_DIVIDER3 4t divider-3 ffE. WERIAKCH 20, n=0 S5 ias (Ba%ch 1) . Bl
n, BN 1V AREDARECN 271 = 2, fE2h OXFF AR KT 27265 = 510, PABLZEHE. 1
MMC-Ver3.3-only BT, i F RSB ias . i AR A AT, (38 5)

CLK_DIVIDER2 H}4} divider-2 figfii. HAt[ F. (i%/ 5)
CLK_DIVIDER1 i}4f divider-1 g, HAtd F. (/)

CLK_DIVIDERO 4} divider-O g, HAthfd . (5 / 5)

Register 9.3: CLKSRC_REG (0x000C)

)
%Q’(@
&

£

[

’ 0x000000 | 0x0 \ Reset

CLKSRC_REG ARSI DA 24 2 /> SD R fE AR A RATRIAS . A1, bit[1:0] 4 ess
0, It[3:2] M 1. F O M HLEFELKF AN IS [0:3] I (32 5448 colk_outl1:0] %
M.
00+ FbbRMAAS O
O1: FHehMAsIEE 1
100 IPRpSMIES 2;

11: IPehsMHR 3.
15 MMC-Ver8.3-only st T, FUSE 48— MHBR . colk_out IRFRROR F IHeR A8 O, Jf FLIK
FEBANIT. () F)
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Register 9.4: CLKENA_REG (0x0010)

N
D @VQ)@
\@%@é C)O\\/L_/
’ a1 2 | 1 0 ‘
| 0x00000 Pr0000q Reset

CCLK_ENABEL  #h i gedz il T S8 2 4~ SD REFepF1—4> MMC R4k,
O: mhgkag;
10 PP ERE.
1£ MMC-Ver3.3-only #i:F, 1+ HA— cclk_out, Ak H# ] cclk_enable[0], (i / &)

Register 9.5: TMOUT_REG (0x0014)

N
9
&> S
N Qoeéw
/
& &
E T a
| OXOFFFFFF | 0x040 |Reset

DATA_TIMEOUT it {v H T~ & R AU LU I 1O {E, 78 7] AH R 3 B LRI A 2 2R (. X
A 2R 1k S T B ds A TT UG B AR AR B B EOR R8BI IR Y
cclk_out,

VLR AR R(E R 100 ms by, R Z AR E g . XAEOLT , SRR R I %
wegtRE. () 5)

RESPONSE_TIMEOUT v T B W T (E, DA B EoR#0R, RI colk_out. (3 /

5)
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Register 9.6: CTYPE_REG (0x0018)

2 N
N Q
@‘*”& ¥ s@ ©
Q7 N
\@CJQJ C)??\ \@%Q) QV?\

’31 18|17 16|l5 2|1 0‘
’ 0x00000 pxooooq 0x00000 pxooooq Reset
CARD_WIDTH8 &A~R—ANHgE, EH-REE4T 8-bit i,

0: gk 8-bit £ix;

1: 8-bit 1.

Bit[17:16] 43It [1:0]. (/&)
CARD_WIDTH4 fpA~R—ANLir, RHHRAT 1-bit ik 2 4-bit 5.

0: 1-bit B

1: 4-bit L,

Bit[1:0] 43BI%F R+ [1:0]. R NUM_CARDS*2 A~ LbspihaT. (38 / 5)

Register 9.7: BLKSIZ_REG (0x001C)
&
5 $
@ o
2 O
@ &
’31 16|15 0‘
]oooooooooooooooo| 0x00200 \Reset
BLOCK_SIZE fih/h. (i%/5)
Register 9.8: BYTCNT_REG (0x0020)

’ 0x000000200 \ Reset

BYTCNT_REG &4 i) 714, XT R Lk, [ER BB/ M BB . XA e
TR R B, TR AR BCES 0o 55RO O I, EALN 2 B A Aok fse ik / &k
TR RA Bt . (12 5)
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Register 9.9: INTMASK_REG (0x0024)

?\@l—
W
6@& \é& % ?\%\L"
& s S
’31 18|17 16|15 0‘
’ 0x00000 pxooooq 0x00000 \ Reset

SDIO_INT_MASK  SDIO H1 i BE#icfir, B4R~ Bit[17:16] - 3I%F 1< [1:0]. 2498 B,
SDIO Wi ks 25, “O” Bhirhibr, “1” (HBEPKr. 76 MMC-Ver3.3-only #ix T, XLtk
FRIp%h 0. (32 /) 5)

INT_MASK X 2E LU T BN . “O” BRiicrbigr, “17 (g, (/) 5)
Bit 15 (EBE): Z5sififfin, % /5 (Jo CRC);
Bit 14 (ACD): H #1#54-455 ;
Bit 13 (SBE/BCI): 53} Bit Error/Busy Clear Hlf;
Bit 12 (HLE): fE {81 5 A B i
Bit 11 (FRUN): FIFO underrun/overrun 4%
Bit 10 (HTO): F=ALIE e ¥icdiat / Volt_switch_int;
Bit 9 (DRTO): ¥ LU ;
Bit 8 (RTO): miy [ #aH 5
Bit 7 (DCRO): %ii#it CRC 4% ;
Bit 6 (RCRO): i CRC 4% ;
Bit 5 (RXDR): #21ft FIFO $iffiioK ;
Bit 4 (TXDR): %1% FIFO #diiE sk ;
Bit 3 (DTO): Fdat& 4w ;
Bit 2 (CD): 54 hd758 5
Bit 1 (RE): i [/ £ 1% ;
Bit O (CD): R #ill «

Register 9.10: CMDARG_REG (0x0028)

’ 0x000000000 \ Reset

CMDARG_REG f&s#i ki, (/) 5)

»
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Register 9.11: CMD_REG (0x002C)

s
97 &
\%&(8\ Q\§> QQ‘Q
o \Oi/& & /Dé\og\ovg’o%zo& &, o%é(géfz\@é
© Q/cf\((//\w@ & W™ L 25%‘0 ROES Ad o
’V@Q’&\”Ot@&é@&é@&é@&é@&dgos’{ ’ <>§0 oS 550 i@%&ﬁd-%%& s

SLESESESESTLEL & oL F LR IEE N\
CEEREEEREEEE SRR ]
’0|o|1|o|o|o|o|o|o|o|o| 0x00 |o|o|o|o|o|o|o|o|o|o| 0x00 \Reset

START_CMD JHifikiffi<. —H ClU WS, WALASIES. LIOIEN 1R, FHAN 2L
AL fran @ 2 i . WRZWE g, B P a s alE iR S eEoy 1. —Hay
LRI BN E]) SD_MMC_CEATA -REIRIEL, T J5thk b W7 27 A7 &9 Command Done HUARRFf
KEN. (/) 5)

USE_HOLE Use Hold Z5f¢#¢. (it / B)
0: kLR CMD 1 DATA 2% Hold 277724
1: %3648y CMD il DATA 4 Hold 251758,

CCS_EXPECTED fiilifn 452 ifif5 5 (CCS) Wil & . (58 /5)
0: CE-ATA B &0 WEAfifE (ATA 27 nIEN = 1) 5 sk Z 38R ERBEE ) CCS 15
5.
1: CE-ATA £ 5FWHHAE (NIEN = 0), 7 H RW_BLK 54254 CE-ATA #8451 CCS {52,
W5 4215 CE-ATA #5451 CCS 155, BN AZRF LA E A 1. SD/MMC E-Afii RINTSTS %4%
s By Data Transfer Over (DTO) {73 AN DTO HHWis A ok, 274wt EHLA .

READ_CEATA_DEVICE i#fEtrdifi. (i / 5)
0 FHAHEA T CE-ATA #4511 Ee4AE (RW_REG 5 RW_BLK);
1 EHLHE T CE-ATA B4 E28/E (RW_REG 5 RW_BLK).
BRAE I RF A R 1 SR 3RE] CE-ATA &4 IEXERE VT IR H T i8et% 4 . WAL TEAAT CE-ATA 13:4%
I AR RE SRR R R . VO AR IR iR R(E 20k 10 #b. SD/MMC 45 f¢k H CE-ATA
WA BRI B H R R B . (2 /) 5)
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Register 9.12: CMD_REG (continued) (0x002C)

7
& & O
O N X
K& ) R A&
((9 Qé\ \{_(,2\ P /\}QO@QVE)O%’\OQOQ% ((/O Oe% ((/e(‘/ﬁ& <2<<,C)
& < Q/C)& ’\?\é)\/o &Q/ ,\\VQQQ@A%F@& 0 {\Q’ Q/C,}((/%Q <</>/(</(§j~ o
,\9 Q)&Q\O\/ S @b\dg QQ%O/ > T W ?géQ/@Q\ng \L_gxoé%oé% é)
LSS &S S S o Ok O LR LN O KK o7
FEFEEEEE LS X L XL FLEF KL >
’31|30|29|28|27|26|25|24|23|22|21|20 16|15|14|13|12|11|10|9|8|7|6|5 0‘
’0|o|1|o|o|o|o|o|o|o|o| 0x00 |o|o|o|o|o|o|o|o|o|o| 0x00 \Reset

UPDATE_CLOCK_REGISTERS_ONLY (R/W)
0: IEHEIELFH;
10 NREIRS, DR BhFFAE A A E R Rk N . AT ZRF738 I E AL 40 3] R B Rl Py -
CLKDIV, CLRSRC HI CLKENA (4343, BB JEAEHIERE) o 2R 1 008 B AR AR sl 45 11 )
Bl TIARBLKIEMLE .
EIEETEA YT, 24 update_clock_registers_only = 0, PAFIEHIZFFEM BIU 1£45 3] ClU:
CMD, CMDARG. TMOUT, CTYPE. BLKSIZ #1 BYTCNT. CIU K& $s2 54 F 3 1) 25 1%
AE. MU EN 1R, BT ERE R ks SD_MMC_CEATA |, FrPA%#A Command
Done ik, (% /5)

CARD_NUMBER i fi 1 Hy5, FoRIELEDTHIK R BEIE 4 5. 72 MMC-Ver3.3-only #i:(F
2 CFE 2 R 1R SD BT, Sk 2 3Kk, (B 5)

SEND_INITIALIZATION (i / &)
O: FERIBIRAHIA KBTS (80 NFHM);
1 AERGRAR 4 I KAWL 51 o
FHE, RIREMGASEIRZA, R &% 80 M TRIMA L. FERREES S
IR AR BE AL 1, PSR IR AE 1 R Ak fir & 2 BRI AR L b .

STOP_ABORT_CMD (i /&)
O | S | R R N & | SR oy ST S | SR s 197 NS | e O 7 i U S S o v et B i
BT RS SURER & s, NZA R 05
1 AE IR kS, T YRR . 24T SRR s A TN, AR
B S IR0 1y S DA ISR A i, RORFICAZE R 1, DA CIU 1 /8RS HLAT DA
TEAf IR ] 5 25 RARES
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Register 9.13: CMD_REG (continued) (0x002C)

O§
%/
& <
o N 2 S5
> Sk o /§00§ S o S50
Q Q&((/&?‘/O & QQ@’?'&V PN S N
D 5707 S SPELERSE g &
< (\\Q&Q\O\ée& (@6\ && ée;& zb\dg O O§ W \)@% Q\d‘d_?\oé > &
3 /. Ve 7 7/ 7
SEFESEEESFDE é/%\éz&é\%g@%é%& EL &®
’31|30|29|28|27|26|25|24|23|22|21|20 16|15|14|13|12|11|10|9|8|7|6|5 0‘
’0|0|1|o|o|o|0|0|0|0|0| 0x00 |o|0|0|0|o|o|o|o|o|o| 0x00 \Reset

WAIT_PRVDATA_COMPLETE (i /%5)
O: HPERARIHIEIRE R M AR TERL, WAL R kA2
10 SERERTTA AR A 4 58 UGS TR 8 2
wait_prvdata_complete = O &5 i ¥ I 2 7 5 A% iy e 18] 5] 5 B RS B0 1 24 Wi B A5
card_number V%5 _E— 45240

SEND_AUTO_STOP (i / &)
0: FERCH M G AR Sk 1 A 4
11 LERURAG LRI B L S

TRANSFER_MODE (i / &)
0: BIHAR LR
T AR . MR A TR A TE K I

READ/WRITE (i /5)
0: BEFR;
T HER.
QNSRS R e Wy 6 5301

DATA_EXPECTED (i / 5)
O AEREEE &
T R

CHECK_RESPONSE_CRC (i / &)
0: Akufr;
1: Ky#EniR; CRC.
A7 2645 M A 2k AR CRC 7. BPFR AR REXT T-ixX 648 41 CRC A4 DA AR R % il 4%
#47 CRC .

RESPONSE_LENGTH (i / &)
0: S RHIENRY
10 SRR,

RESPONSE_EXPECT (i /&)
0: RNERFRIILY ;
10 ERERAYIRY .

CMD_INDEX #5448%%. (3% / 5)
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Register 9.14: RESPO_REG (0x0030)

C |

’ 0x000000000 \ Reset

RESPO_REG 1) () bit[31:0], (Hi%)

Register 9.15: RESP1_REG (0x0034)

’ 0x000000000 \ Reset

RESP1_REG IR bit[63:32], (Hik)

Register 9.16: RESP2_REG (0x0038)

E |

’ 0x000000000 \ Reset

RESP2 REG K-Ifij (1 bit95:64]. (Hik)

Register 9.17: RESP3_REG (0x003C)

’ 0x000000000 \ Reset

RESP3_REG KM/ iy bit[127:96]. (i)
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Register 9.18: MINTSTS_REG (0x0040)

&
> +
S ¥
S >
& N
(@5\ S s
0 \O 7 K ?
@ oY N
’ 31 18 | 17 16 | 15 0 ‘
’ 0 0x0 0x00000 \ Reset

SDIO_INTERRUPT_MSK SDIO Hbrif bz, HEA~R—ANHefr. Bit[17:16] 43 HIXF R 1 filk 0.
A XTI A sdio_int_mask {8 &k 1 if, SDIO HilkiA 2 ffige (EA7FHRAERE W) . (Hisk)

INT_STATUS_MSK

Bit 14 (ACD): Hahig44w

FUR 2 o e 2 A e H R R R (E R 1 I, R IRTA S ERE . (HLisE)

Bit 15 (EBE): £ {45, iéé/% (% CRC);

Bit 13 (SBE/BCI): j23h Bit Error/Busy Clear #1#7;

Bit 11 (FRUN): FIFO underrun/overrun 45i5 ;

(

Bit 12 (HLE): i {42 5 A aiR
(
(

Bit 10 (HTO): AU e Kt ;
Bit 9 (DRTO): il BEHUEI T ;

Bit 8 (RTO): W)/ # i ;

Bit 7 (DCRC): %it#s CRC 4 i
Bit 6 (RCRC): i 7. CRC 4

Bit 5 (RXDR): 21k FIFO ik ;
Bit 4 (TXDR): %% FIFO %#iiE=K;

Bit 3 (DTO): L imat i ;
Bit 2 (CD): #8758 5%
Bit 1 (RE): M 485 ;

Bit O (CD): 46l

IREER R
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Register 9.19: RINTSTS_REG (0x0044)

& R
/
N Q¥
& Nl
(@b\ \é& '&é
K 7 & 2
@ =X =
‘ 31 16 | 17 16 | 15 0 ‘
‘ 0x00000 0x0 0x00000 ‘ Reset

SDIO_INTERRUPT_RAW >k [ SDIO Riyrhily, —A-K—A . Bit[17:16] 43 B4 1 #1k O,
B AR EAR N T W AR, 50 iRk, (/) 5)
0: WA KH R SDIO Hrift;
10 HRH KR SDIO Hilky.
1E MMC-Ver3.3-only f3T, 3k 28 LRGN O, 1k B8 rh 7 2 B AA 0 TR bT , 1A 8w DK B iR
s (8/5)

INT_STATUS_RAW (i S LU RRRAEAH R I W A2, 5 0 Josk. Tl Wik anfr, ix s
kT ER LK. (R/W)
Bit 15 (EBE): Z5sifiifix, # /5 (Jo CRC);
Bit 14 (ACD): H#l#54-455;
Bit 13 (SBE/BCI): j53h Bit Error/Busy Clear H1if;
Bit 12 (HLE): BE {81 5 A H iz
Bit 11 (FRUN): FIFO underrun/overrun 4gi%;
Bit 10 (HTO): FALIH sEB Iy 5
Bit 9 (DRTO): ¥ e Bk ;
Bit 8 (RTO): i i a5
Bit 7 (DCRO): %t CRC 4i%;
Bit 6 (RCRC): i, CRC 4% ;
Bit 5 (RXDR): #z1fit FIFO $iifi oK ;
Bit 4 (TXDR): % i% FIFO %#fiiE K ;
Bit 3 (DTO): $H & 4o
Bit 2 (CD): 54 #hd758 5
Bit 1 (RE): M 45 1% ;
Bit 0 (CD): &l
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Register 9.20: STATUS_REG (0x0048)

N\ &‘(/%
$ <</>$O K ﬁ s Q/% < @V&(:Aé%
Gt & 5 LA P AR
@%e,@@@ <<<<O Y Qg/@? Qé\vo’\;\ Q’\?/}W OO® <<<<O <</<<O <</<<O <</<<o ’
’31|30|29 17|16 11|10|9|8|7 4|3|2|1|0‘
]0|o| 0x000 | 0x00 |1|1|1| 0x01 |0|1|1|0\Reset

FIFO_COUNT FIFO #1%ifiz, FIFO dldsi 7o bt ik, (M%)
RESPONSE_INDEX Bij— NN 485, 035 A% K & iARAn] | s 1k poma iy . (i)
DATA_STATE_MC_BUSY  %#i & 2 s 2 OIRSHUT . (i)

DATA_BUSY J5ilfaitity card_datal0] FUIUSIR. (1i%)
0: AR
10 s,

DATA_3_STATUS JfifAifsfit) card_datald], fri R ATALE. (F1if)
0: FR s
1 R

COMMAND_FSM_STATES 154 FSM k5. (Hi%)
0: =H;

L RIEWIIRIT A ;

D RIEFR TR AL;

D RIRTR R IR

D RIEFR TR SEG

ki%k+§4 CRCT7;

D RIRFR S EE AL ;

s B Y R

s BRI Y. IRQ M R ;

9: Hzliemi B KB A

10: B2lm B 15 550

11 S ) 4

12: 2k, CRC7;

13: Helfoma B S5 54 5

14: $5 4 B85 F NCC;

160 S5 RF, 52l . [m] 5% o

FIFO_FULL FIFO Jyitptkas. (Hik)

0N OO ®ND 2

FIFO_EMPTY FIFO Jasiethas. (Hik)
FIFO_TX_WATERMARK FIFO ih#| &k BIfE, ANEBdfemmbmstt. (Hik)

FIFO_RX_WATERMARK FIFO IAZ UL, A2 Bdnfe szt (k)
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Register 9.21: FIFOTH_REG (0x004C)

<&
&
&
&
&
Q\/
D @6\ D @*{h D @v&

@%Q)é QQV/ @%Q)é Q~§ @%Q’é ,q\_/$
A A A
’31|3o 23|27|2e 1s|15 12|11 o‘
’O| 0x0 |O|x X X X X X X X X X ><|O 0 O O| 0x0000 ‘Reset

DMA_MULTIPLE_TRANSACTION_SIZE ZikiEHise kKN, BB MW 5 DMA £ 38 A
i)/ SRC/DEST_MSIZE #4[F] . 000: 1 F454545; 001: 4 F54&4; 010: 8 F45f54y; 011: 16
FATE 1000 32 5154 101: 64 7% 4 110: 128 F=71& 4 111: 256 =7kt . (3%
/5)

RX_WMARK 4 I 8 s 45 R b FIFO A BIME. 24 FIFO 4 it Bk T % il
(FIFO_RX_WATERMARK) I}, DMA/FIFO 5 3K #ifie th o (e &0t 45 s ), Jo i R K /D
nfer, HRSARGER, PATEMCRIR R . 7EdE DMA BT, 448 FIFO BI{E (RXDR)
WrGERERS, WS4, MAE DMA 3K AR BHER TAE MR, WA A . 2
FHUE WA SR S5 AR, AU Z SO T R s . 7 DMA BT, FERs e
BICER AR 0 P 8 T EUE, DMA 53R ARt i 45 A - T 2 AT AT B U A DAY
Pra®sm 1. (8 5)

TX_WMARK 4 % % ifi 45 R id FIFO W BI{H. %4 FIFO R4 it Buh T 4% T % HUE
(FIFO_TX_WATERMARK) I}, DMA/FIFO K #ife tho SR Bl BE o Ik, W b BT 5 2. R K
WA, TER R/, B EK . 7E9E DMA BT, 24 %02 FIFO HfiE (TXDR)
T EERERS, W& R, A DMA 53K, fERAROEHRN, fERE— A, §
PLATTOUN BTG BRI A 5= 1 58 FIFO. (R 27E FIFO W2 misire ClU se i tei 2 5, Wl
FIFO WIREANZS ). 7E DMA BT, 7ERdREEH, WREJS — A& Lo & A%/, DMA
FERERR AT A, HREMER TR T . (B 5)

Register 9.22: CDETECT_REG (0x0050)

Q/é/e
S Qé\
Q?Q)é VQ\Q ’
A @)
’ 31 2 | 1 0 ‘
’ 0x0 | 0x0 ‘Reset

CARD_DETECT_N card_detect_n #j Auig 0 (B4R —AHdE) . 0 REFRGFHE. R
NUM_CARDS fAH A g AT, (HiE)
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Register 9.23: WRTPRT_REG (0x0054)

A
&
Q\O
Q;& Q//
\@%@é &
[ T 9
’ 0x0 | 0x0 ‘Reset
WRITE_PROTECT card_write_prt #ij A s 1 (B N-R—He) M. 1 ErR5RY. 2
NUM_CARDS [ #H M A7 0T ()
Register 9.24: TCBCNT_REG (0x005C)
B |
’ 0x000000000 \ Reset
TCBCNT_REG ClU &4 R34, (Hik)
Register 9.25: TBBCNT_REG (0x0060)
B |
’ 0x000000000 \ Reset
TBBCNT_REG F:#/l/DMA F1 BIU FIFO 2 jalf& &4 8. (i)
Register 9.26: DEBNCE_REG (0x0064)
S
N
5
(@6\ \)eo
(%) Q)O
& %
’ 31 24 | 23 0 ‘
]o 0000 OO0 O 0x0000000 \Reset
DEBOUNCE_COUNT  $}50iJi5 Fr yg I a5 2 5 H i =AU (Clk) %5, BB X3 shBfa)hy 6 ~ 25
ms, PR R RRMER AR EE. (2 5)
Register 9.27: USRID_REG (0x0068)
[ |
’ 0x000000000 \ Reset
USRID_REG H FHiH 575 fse , HAB i F i . WL A A e i mT DAVE A ) P B A s A A i o (132
/5)
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Register 9.28: RST_N_REG (0x0078)

<§5§}
Q)%Q)é S
N <&
B T
’ 0 Ox1 ‘Reset

RST_CARD_RESET fifi{f5g i, 1: TARRR; 00 &AL, X UL R UEA BT SSRPIRES, KSR E
IR E v iR k. CARD_RESETIO] W Bk 1'b0 k&2 i+ 0. CARD_RESET[1] W # >k 1'b0
KEAFR 1. PPATH HEREEZ R T NUM_CARDS /. (i%/5)

Register 9.29: BMOD_REG (0x0080)

Q\
& O/Q)\/ o?% & 03@0§

& & & S

’31 11|10 8|7|6 2|1|0‘
]ooooooooooooooooooooo| ox0 |o| 0x00 |0|0\Reset

BMOD_PBL 4228 KK . X LEN R FE—A IDMAC f& i h BT KT 40%1 . IDMAC 4
WAEFNLELR FIF A58 K AL MR B2 24807 PBL s @28 K. RVFrfER 1. 4. 8. 16,
32, 64. 128 fil 256. %fH 2 FIFOTH 2Ff7amn) MSIZE (455 . BB, HIrRmES A
FIFOTH 277748, X2 — A 4mlfd, W FFim: 000: 1 444, 001: 4 35 &4; 010: 8 Sy
et 011: 16 o764y ; 100: 32 F4ifLt; 101: 64 T4t ; 110: 128 F45 L 111: 256
FAE
PBL 2 Hisefl, H HAGE T EdRDim, AdEm TRy, 2/ 5)

BMOD_DE IDMAC fiifigfii. &7/ IDMAC fifg. (% /5)

BMOD_FB [H5 %%k . 2l AHB 4% @ S PTG S K fefin. EAOLRY, AHB RRLE IR 58 K e i
FFAaI A (L 1] SINGLE. INCR4, INCR8 = INCR16, 442 fiifi}, AHB £{fi /il SINGLE #I INCR
RENERPRIE. (B 5)

BMOD_SWR #5724 B A7, DMA 45 il 852 (7 BT A N TR A e . — IR S B 3hig % - (13
/5)

Register 9.30: PLDMND_REG (0x0080)

C |

’ 0x000000000 \ Reset

PLDMND_REG #ififsK. QRBABLETELRN OWN A7, W FSM R AFEERARES . THLFFZXX A
WA G AMERME, VAL IDMAC FSM 1A IEFHER B . X2 HE 20, PD ik
HE5f. (HE)
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Register 9.31: DBADDR_REG (0x0088)

C |

’ 0x000000000 \ Reset

DBADDR_REG ##5)£ 1\ Uh. L& 55— EERM DL . SRz (LSB bit) [1:0] #§ 728, I
IDMAC PEBAERECHZEE, X2 LSB i gl Hik. (i / 5)

Register 9.32: IDSTS_REG (0x008C)

oo(o
S\ 7 S > 5
& /\%3% /@3® /\O-’Y/\ES\ @Q’&/\%%?%Q%f %1%/9
& & & FF € FRECEE
’31 17|16 13|12 10|9|8|7 6|5|4|3|2|1|0‘
]ooooooooooooooo| 0xa0 | 0x0 |o|o|0 o|0|o|o|o|o|o\Reset

IDSTS_FSM DMAC FSM 4@k, (Hi%)
0: DMA_IDLE; 1: DMA_SUSPEND; 2: DESC_RD; 3: DESC_CHK; 4: DMA_RD_REQ_WAIT
5: DMA_WR_REQ_WAIT; 6: DMA_RD; 7: DMA_WR; 8: DESC_CLOSE

IDSTS_FBE_CODE  Efir i kiU . KW PEUE AR DR D (S B BBy B A R 0L
IDSTS[2] # EALF AR HFBAER . (%)
30001 : Al S AL I
3p010: Fli il 2 AL 1k
Foft: PREG

IDSTS_AIS S Il . PATT A2 IDSTS[2]: Eieir g2 by, IDSTS[4]: DU .
HARFERHI B % AL X — RO, AHER UG Z 5 AIS B 1 AN E. 5§
1R AL. (3 5)

IDSTS_NIS IE# LG . DA R AT 2 IDSTS[O]: Kk, IDSTS(1]: b, AR
BERCIBLEWIROL . X2 — R AL, R UG RS D NIS B 1 IR ARG . 5 1 i
T (/) 5)

IDSTS_CES RAMRILE . H58 &b/ R IR, il BIAE RINTSTS o /R AR 124
o: EBE: ZiRfufifin, RTO: mahiEmy/5] afilfin;, RCRC: mii CRC, SBE: JHzhfufix,
DRTO: ¥t/ BDS iy, DCRC: MTHr s CRC, RE: Wik k.

51 EF%NL. IDMAC [ ik 5B T ik CES Bl E . Wik CES fighfiifg, W IDMAC 7£
i B BRI k. (32 ) 5)

IDSTS_DU #EF AT Fhlr. 244 T OWN {7 = 0 (DESO [31] = O) Wi ARl i}y, %A E 1. 5 1
HE%N. 2/ 5)

IDSTS_FBE iy R iR by, Fn &L B4R IDSTS[12:10)). 4% 1 i}, DMA 2% L
M. 51 EFE%M. (5 5)

IDSTS_RI #H . FRbEREBIRZIEN. B 1S

AR
IDSTS_TI ki, FREELMEIRLZETR. B 1 %M. (/5)

29
)
\

=
S
~—
dm
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Register 9.33: IDINTEN_REG (0x0090)

S
N RGN DV A\
S TS o 08 K88
5 L5 LELLLLE
@ O ¢ O ECOLY
’31 10 9 8 6 5 4 3 2 1 0‘
]oooooooooooooooooooooooooooooooo\Reset

IDINTEN_AI F# Wl s figeti. (58 /5)
BN, ERESE W, N AEREPA N A IDINTEN [2]: iy b2k 5% r; IDINTEN [4]: DU
H T

IDINTEN_NI HWpH s figen. (i2/5)
BR, fFRRER W, EER, SRR W, RO EEDA AL
IDINTEN[O]: & 3E1%;
IDINTEN[1]: 2205 15

IDINTEN_CES RIS W higefr. & 1 BHlge Rk s, (32 / 5)

IDINTEN_DU £ AT . 245 58 h Wi s diae i —E I By, KEEE DU Hlkr. (3% / 5)

IDINTEN_FBE iy SRR M RE . 245 R0 WL BB RE A, R B, R RE oy M 2R AT iR
Rk, EAEE, B R AR R Wi kR, (/) 5)

IDINTEN_RI 200 P W RE 7 . 245 IE 5 T LS GERE O — S I B, B RE R Wy . S AL, 2
b irpissaE. (38 / 5)

IDINTEN_TI &k Wrdifesr. 24515 P Wi S Re i —E iR By, BHlaE Lk, EAin, &
ER Wi, (B/5)

Register 9.34: DSCADDR_REG (0x0094)

C |

’ 0x000000000 \ Reset

DSCADDR_REG F:HLuE# Mt 54T, FEHRAEWIE f IDMAC S0, HIER MRS . 78 TH )
i IDMAC BEEU 24 midE R pde il . (Hs)

Register 9.35: BUFADDR_REG (0x0098)

C |

’ 0x000000000 \ Reset

BUFADDR_REG Tl nh Xk 441, FE#RAEINIE d IDMAC 308, HAERNIRHESE . %73 17 d
[ 1 IDMAC 7 [ 24 i Bode e Xk . (His2)
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Register 9.36: CLK_EDGE_SEL (0x0800)

ol & &
7B
< < < o7 < %
N & & & & & &
é@ \[-\e/ \}‘3%/ \g\%/ @é/ \p%/ @ 7
& oY o7 oY o o7 oY
N O O O O O O
’ 31 21|20 17 | 16 13 | 12 918 6|5 3|2 0 ‘
] 0x000 ox1 0x0 Ox1 0x0 0x0 0x0 \ Reset

CCLKIN_EDGE_N {5 CCLKIN_EDGE_L #f[il. (i/8)
CCLKIN_EDGE_L Ml 4hpg % i -, i . CCLKIN_EDGE_H k. (i/5)
CCLKIN_EDGE_H 4p4iitahityes e, {5 H CCLKIN_EDGE_L /v, (i8/5)

CCLKIN_EDGE_SLF_SEL Jj T4 NI P 55 AL, 90 FEAHAL, 180 FEMIfZmK 270 FEH
fii. (B/5)

CCLKIN_EDGE_SAM_SEL Jij Tt A e (5 5 1Az, 90 EMIAZ, 180 Mz 270 A
fir. (8/%5)

CCLKIN_EDGE_DRV_SEL i Tk th i e {5 pAi iz, 90 FEMHNAL. 180 BEMIfLmk 270 FEAH
fir. (3/5)
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10. UM MAC

10.1  HA
Ethernet 3= 2414

g AN AN FELE (Ethernet PHY), ESP32 1] DA i DA A i Al #2 ) (Ethernet MAC) #4:1 IEEE 802.3
FRfE R AR . TR 41 DA 2 24 1 5 FH fcida 11 Jedak - (LAND) 3™ (WAN) SEF e 4 4%
AP 285 L

(MAC) (PHY)

Etheret Eiheret w
Media Access Controller <:> Physical Layer

RJ45

Pl 41: Ethernet MAC jfiehiik

ESP32 PAK MAC £5Er LA R FifE :
o |EEE 802.3-2002, fFLAKM MAC.
o IEEE 1588-2008 #rif, JH T HE Wk W of o [ 2 FR g
o f¥fy IEEE 802.3 Ay LlkAriERe b : Aoz gzn (M) Fifaife oz n (RMID.,
MAC JZFstE
o SCHRANE PHY $211523) 10/100 Mbit/s Hfh 44 4
o TN FA IEEES02.3 i MII 32 111 RMIL 32 11 5 4Nt DA PHY $Ef 75
o SCRPARUT AL AR
- SCREE T2 A ) CSMA/CD
- SCRpdE T AU TR IEEE 802.3x jii 44 il
= SR T AT T DAKE B2 S 42 il o 20 1 0 TR 7
- PR AL Hom B Aa
- AL P AR R A BT, K 1 3 KRB ) R B 5
o kMRS (SFD) FEAGRBR AR ImA . FERMCHE AR I 5
o W[ ZiiEH CRC #l pad [ 34
o QUREE AR B B/ MU, A s pad
o WG EE, SCRFE R 16 KB Y E AL
o gmAEminfE (IFG ) (40-96 i), PA 8 k)
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o SRR IE Rk i g
- Fik 8 A 48 (st I hb I uEds , XA TR TR A
- Wik 8 4~ 48 (i SA Huhk LR AG XA AT T R
- ARIR T Z R UL i
- SCRRRAEEN, IR A W, Joms W 4 b A7 id g
- (P e AR (UG g ) SR — R RESHS
o N AR iR ] 32 AR
o NN REFF R M S ik BRI % 1
o fgi1] MDIO & ML EANAEBE PHY 4%
o TEHMCRE b SRR 4 AR TR 1Pv4 A TOP % tl b4 T e 1 2
o TERNCIRE b SCRAG AL IPvA SKACIR A LA SCAE IPvA/IPVE Kt td ey TCP. UDP s ICMP 25 Al
o SCREPARM Wit ()8 (1240 27% IEEE 1688-2008) . 43 NMifE Ak eyl Ay 64 (it ).

o W4l FIFO: — AR 4afR B{E I AERY 2 KB %Kik FIFO Ml—PHAT AL E B (BRAH 64 AF17) Tig
¥ 2 KB il FIFO

o F2i FIFO #EfTZ2 Wifrfling, 7k EOF 64 )5, adid mli FIFO i ARWCIE R &, M2k FIFO Tt
A7 X LT H IR S

o TEAFGEH BT, AT DATERR SO 1 8 B A B B i, (AR I SE BB R MU e 45 1 A
o AT RARE i /Nt o

o N EM FIFO Al T3t 25 Kk eI U2 sk, A8 SRR AR e T

* 1] MAC A% s Bt il S fil e A AL

o SR AL PRI B SR ik (FF A A E, L 10.2.1.2)

o EFFERMGE, TFEPSE. SRR A AF A

o AR IR Tx FIFO

o I IPvA KB FIS TCP. UDP ok ICMP 585 AR5 Hdii AFEAT it S o Aok py ot
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Ethernet 5 HHER]

Ethernet Z5HJHEIRANIE 42 s .

NS

5 AHB |-
<:::> Master IF <:::> DMA I\ LS 29 <:|’>
5 Optional
{ P e B

g IF —

(MII/RMIT)
MAC
APB DMA OMR - CSR
. Slave IF CSR | Register -
EMAC-CORE
EMAG.DMA | EMACMTL Bt e

42: Ethernet JjfieHER]

Ethernet MAC 2 F 335 EMAC_CORE, EMAC_MTL (MAC Transition Layer), EMAC_DMA (Direct Memory
Access) =)ZPAK MAC ZRELE FfEaeiide, B8 0AE R F Tx WiAJ51), 78 h WkiEsd AHB #il APB
MR ARGAHERE, 08 NEE L MIFD RMIL 2 DRI PHY $E1 70 1E , ALK AT RE .

10.2 EMAC_CORE

MAC I HpiF 2328 PHY (s 1. E 405 PHY B0 H gk —k. MAC [ MAC ki%#:r1 (MTI), MAC
Zler (MRI) A MAC gzl 0 (MCL) SR M (DMA ) 5478 .

10.2.1  fehift:

M MTL 7 IR P fcdlof B SOF (Wik2hs) (55 imint, jBah Ak e, 2ialF SOF f55m, MAC Hilk
BAEFHIT U6 A 2] RMI = MIL, R IR Y 5 3l e i 2 e ki 22 21 RMIT s MIL IR e i TR ke T 3B R PR 3R
WIFG MBS, Aok il ks SFD (RARWIFEAT) I E] DA KA BT A LR AE R AR 1T, il Ak
Bt (s, MAC AU MTL 22052 i s -

1E EOF (Wiigh) Kix®| MAC ZJ5, MAC seilliEw ek, HHrifeHpRaE (Transmit Status) 4244y MTL. 40
RAEAE IR (TP TALCT) ZAEEFERhZ, W MAC i MTL B AR RESH R RGBS IR B
AR TR, EEEE T —A SOF. FEFHRAS Il E] MAC % Y E LRI, MTL Bl iZ M SOF
T = A AH ] A it

AR MTL R BEAE A& 0 ) HE SRS A . 0 MAC & % MRS . FEA MTL IEF s iyl A2 b, ik MAC
Helle#]—A> SOF A 152 Bi—mitfy EOF, W Z0%2% SOF,  FH-RFaz g witthl b il — Wi a2k .
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10.2.1.1 Kk sl

FEANTHERXT, YhEREEEEaes; (Flow Control Register 411 TFE/Transmit Flow Control fi7) # 1 A,
MAC KA B =i AR T 2 AR 1. =i 5114 i) CRC MEAE—EI &% 1 LB RN RS
SRS AR

24 I F 7 Flow Control Register i) FCB (Flow Control Busy) fii & 1 si32k FIFO S, &k Eg s
it

o S RT3 1 Flow Control Register 2777441 FCB (Flow Control Busy) & 1 iR &
i, W MAC A2 B ik BB AT, A I i v i) 4= [ {E Flow Control Register H A (187 45
BFPRIMEL . BEAE ST A2 ST b i o B s 1) 2 T K Bl 25 AR AR B] SRR 7 20 AT 24 (B R
f=ifTEME (Flow Control Register Hif) PT/Pause Time), X5 1EK 59— &5k 1% .

o QA EER FIFO SEL IS B AR Tl SR im s 4adl, W MAC RpA: BT &R B st Az A It r ()2 45 Hsf ]
fii} Flow Control Register H g2 0 {5 [RIEL . ANAEAE SRS [RI 450 mT, #elk FIFO 78 W L 2 1 B Bt
%% (Flow Control Register #1f PLT (Pause Low Threshold) {i7) #i[E[REEMIRE, B A5 N E
i, NG FIFO CREFIHIRIRAS, S Bl —EHEE T A WERTE R R 2 BT 2 45, MAC
Rk RS ) A 2R R (5, ) A ity R P 2 WS 2 o DX 8 W 48 S 2 SO i

10.2.1.2  ppodi i) oo & ik

TR, 6] MAC ffginl, wIRETE MAC Zid% 1 BB e dift . MAC L2 SAERRICE] Miigh R 2 1
A RS AR B AR R REEDH AC U FIFO rhafii . 4iad 96 s MAC WS
FIFO il #srERE %251, i DMA IHEAE Z 8 . X ERE I BEF 5 MAC IWAZHE R B R ih JE R

HITREE, TXFIFO T, 2%, jabber Hif, Joail, M REERMTE, MAC kgl G2 i 1k miry
e, 2mivte i T 2 Ik ny, MAC 35 SR A it

10.2.2 s

24 MAC 7& RMIl = MIl_EAG I SFD IR shi it . 7EQRSA PN B, MAC R a3 SFD. e #f
ST B g A TRk i CRC 1y FCS 7B, #HmIWifr i e Zobdert, HEIPATHIEEIE . AR WK @
il bk, WWE FFAE MAC

MAC Uyl A Rx FIFO. It FIFO AR AS— HB R it B A 32U sifE. (Operation Mode 731745 1111 Receive
Threshold Control/RTC {i7), Il %N DMA, iXF: DMA w] [a] AHB $ 11 AR il ic & 1) 28 A A% %

TEBRA BB, 24 FIFO 210k %) 64 A~ (i3 Operation Mode 257744 H11#) Receive Threshold Control/RTC
PIACHE ) soe B R AT, BERe s, T MR 25 DMA. DMA [ AHB 33 1 R4 5, B0 1% frls
M FIFO #4365 7, BRI 52 A Bl . SERUMT EOF L4 5, RS TR IE K145 DMA 5148,

T Rx FIFO £ kA=, (13 Operation Mode 25774514111 Receive Store and Forward/RSF {i it &), XHEH
LT AR RF R L B AR . FEEEBT, FSERWOR 2R T, PUETEMES SR A Bl B 4 R
AR, TG W A FIFO B2 .
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10. vA K MAC

10.2.2.1  Hlicbipilt

BB B2 5, ZEREIR MRS A SFD. #E) SFD 5, MAC FHR I FIFO ik AR R ik
i, M SFD JFHMEE— 7T (HARMbk) JFR%IR. dn2R{iige IEEE 1588 IfRIETIRE, WIAE MIL LA
fafiiifyy SFD B}, HRRFIRBURGE I AR . BRAE MAC JEH I Z 70 M, 75 Wi} () B A% 5 45 B AR T .

USRI T /2624 7 BT Ox600 I Hol MAC filifig 1 H 3Bk CRC/pad 111, W MAC Ffa# ik FIFO
FCR M (B A K /2R P B A iR ), ARRTHIR Z 37T (4% FCS FB) . MR K /2
TEBOKT AT 0x600, NIAERCER H 2 CRC E£ERIEMHEAM, MAC #i& i Rx FIFO Jeik firf # il 2 /Y
DA WikdE . BOATEOLS , (ERE MAC BT 1/E R s, B, g 2048 51y (DA+SA+LT+ %idls +pad+FCS)
MIRBDIWT . AE I MAC LA frde AT 145 1k (WD/Watchdog Disable) {7 gk 4% ik tIIRE . (H2,
BIGEEE 1A T 1A E s, U3RFIIBER T 16 KB M2 A T 1 PR .

10.2.2.2 Mo iilds

AR AL MAC U877 i i RA (Receive All) iz, T MAC AR H AR/JFMBHEATIGE 38 . 2R 7 AR
FPol B AR A R, i, CRC A M, WMTEEIAT 7 — R g, AR 1 g8 I, iers
WEFHALLHMBI AR . U IESEESUAERE, A (DA-SA) i uB2R M, IR A M IeRF 9% 79 Hik
WORES TR BTSSR (WAL, CRC S5 BRI R LR 1), HRmid il kI,

10.2.2.3  #EMicind w2l

MAC 546 422 RS RS- , B P [R] B2 RS 4 I AR ([ FR AU AR ) Wl i Flow
Control Register H1f# (Receive Flow Control Enable/RFCE) (i fig s &% -2 =ik M B e . [ Re el s b
Jei s RS AR H AR HhE 5 5 il 24 Hbkl (0x0180 C200 0001) VUL, QA E| et (2
W ity Ar k5 08 B8 4 it B AR hEDEC) . MAC A4l Frame Filter Register H1f) (Pass Control
Frames/PCF) {7 3f e J2 15 5 B2 S iy 44 il i % i 1 PR

MAC s REXF Pl it 262 . SRR R 5 I 7 BOZEA TR RS o RIS 7 A 64 451y, IR
AFEAEAEAT CRC 451, W MAC K ik ae-RF 8 (TRl ioiest ek, 25 (58IRF ) Ao AR AL F) 8 el TR ELARE AR B (0
T 10/100 Mbit/s #X, 2928 64 F45) o [, QSRAS IR 5 — DR (5 AE AR50, MAC K (845
[F) 4 BT A T 507K

BT B S JR 2 B (OxB808) . J KR (0x00001) BAJ=2 5 el (64 =44) #RITH! . sifg1e CRC
B, T MAC R & %7f2.

WS EHEWUE A Z24% H Ardihl, MAC AR bk DU FC A 13 3 i o

X LA BRE H bRk i B, MAC KR DA 275 MAC Mtk O 277745 W22 VLR PA K& Flow Control
Register 1) UPFD (Unicast Pause Frame Detect) (i@ 1 (kI A7 4% H ARk (2 5= m0) Sk rid g
PCF Z51E#s/7 (Frame Filter Register i) Pass Control Frames {3 [7:6]) W] %4l it 15 5€ DA S Huhik 23 3 347
&

10.2.2.4 el iR 1A

H T B JE RS R RT Y, PR R FIFO SR, gl a] DA HE i
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10. vA K MAC

10.2.2.5 {Ei5Aba

WARAE M MAC $21i EOF %fis 2 1T Rx FIFO T, WIERF ™A= Bt ZF 8 Mie di T B, RESH2 (RDESO[11])
B RIX B E i, a5 di ] Operation Mode Register H1i4) FTF (Flush Transmit FIFO) #1 FUGF (Forward
Undersized Good Frames) {{#ifigMINDfE, Rx FIFO flid yg st /Mt s FIFO B & A AEf4%
SRR LA, AT o 2 50 B A B iR

TEREGEBCR, RFEM Rx FIFO #S2Huiify) SOF i, ZMHLIRASAI T, WInT & 785 1. DMA 1l i@
T BE RO 23 0 K 15 25 IEZEM FIFO B A5 M. AR5 2N O BE AL ks 1k, LAyt AP SR O
F5r. W FIFO nJH, WA PAB SN — Witk i .

10.2.2.6 HHoREF

DRI G, MAC [IRZA (DMA fIf) bR s . BBk ASHOBEAIM 55 RDESO Hafig i [31:01 4
.

10.3 MAC ikl ze
MAC P4 o] 38 33 25 R4 A A TR T o

Interrupt Status aFf7aifiiiR 1 i 52 MAC PAZAE B Wi S F o ] R o 7 e 785 o AR B2 P Bt e oz 25
RPH A8 F A B T -

T AR DL DU R A M R W R RO B KPR S A A R ML E A A 2 A REVS I . B, A iy
T IIAL 3 BCE N P, MR R A UL Bl 2 B AR B ol [ 25 el . 0202 B PMT Control and
Status FFf7-a% A BETRER L H W gt

10.4 MAC Huhkiak g

Hb b R A A A NS ) A stk A Pk AR Y A bk PEOIR A o b AG A5 B Y AR e R A
[FZH (WO IEar e ) . AT ARSI 8T 0™ #l. Mk g e (MAC) HihkvEFTbhk
R

10.4.1 gk H brbtbhikid 38

MAC #5225 8 A~ T B 52 St 8 ) MAC Lt o QSR 4% 52 555 0% (42 (Wi DE A28 H g bit[1]), MAC £
FENr AR I B BT AT 48 175 SRR MAC L SEA T RO 52 12 77 VR I - BRIATE DL T, 4 2 filifiE EMACADDRO,
el EMACADDRO ~ EMACADDRY et U ) st i 7% . 6 4 sl (EMACADDRO ~ EMAGADDRY)
H 25 A3 SR DA ST HERTHBEIT, FT DAY 2R AR A0 DR s B 1 R 3
A BT DA bk g
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10.4.2  Z & H bt 38

A I W e 2R ) PAM (Pass All Multicast) 78 1, ¥ MAC Zwfe it BTE 245 i, 105 PAM (Pass
All Multicast) {42107, MAC FHHR MWL JET AR Y bit[2] (AR NME) PATXF 4B Hbhk i) g

FESE IR R, #E5 FRHLAL S4B MAC H RHEHLZF/7 2 EMACADDRO ~ EMACADDRY METHLZ . #LAL
e 52 5

10.4.3 ) RHuhl kg

TEBRNBEATT . MAC i ALA ) Fiit. {2, QSRRFhitd 3875 77 & i DBF (Disable Broadcast Frames) i
B 1N MAC iR B A ) BT, 0 & 25 AR B

10.4.4  RRDRHLHEL BB

MAC i T AR it Ptk BOR AT 58 S6ad 8. BOATE UL T, AFM Xf SA FBrS SA rfrdi A
(EVEA T8 . WAL KA Y A A7 A DIt[30] B 1, SKefy MAC Hulik 277 a8 [1:3] BLE A (5 SA TiAe DA 247
LA Al SA YT P2 B SR s . MR UL B 27 A7 T ) SAF (Source Address Filter Enable) {7 1, 1]
MAC i ZFrRil i SA ILUERIM. 50, SA RIS OIS F H RS A4 (R 47),

SAF (Source Address Filter Enable) v 1 i, %t SA 1 JEH1 DA e 45 Rt T 518, DA BB EEE &
Wil X FEIRE AR — N AR E AT ERARF oM. Pt e s, A AR I K B M

10.4.5 it agdefs:

XFF H s bR P G g ATAE B 2 i R AT S DR DU A SR . X0 i el i SR A A 2 P Y DAIF A
SAIF izl . DAIF {7 [l iyl 1 BRI 2 5 DA Wit. FEf i id g, 24 DAIF (08 1 i, 5B sak/ 2 4
Hbrbhb i pE a4 . 2KmiHh, 24 SAIF (785 1 B, RES% Bl SA B4R .

T TP AN B SRR T H e A PRk D
4 39: Hbziuhlid 2k

_U
<
o
-2

DAIF PAM

g
oy}

i DA B4R

2

N

L

B =
FR|E

Ik

At

A I A it

58 /AL BV RC I il

A 5E R/ AL BT RE AN i

52 3/ 4L PE VT e i 1

Q|||+ |O|O|—~
== XXX XXX
= O| = |O| X|X|X|X
XX X | X[ X X|X]|X
X[ X|X|X|X|=+|0O|X

e S/ A I BV FE AN i
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10. vA K MAC

WiEAEL | PM PF DAIF | PAM | DB DA ity #EfE
1 X X X X T A ot
X X X 1 X SiibunjEe i)
0 X 0 0 X St/ PEVCEER AT, 7 PCF = Ox B & 5815
Fa il
\ 0 1 0 0 X SESE/AAT PRV i, HAE PCF = Ox B & 385
£ 1%
e il ot
0 X 1 0 X 523/ PR VR R i, e PCF = Ox i & 5747
fEEgE il
0 1 1 0 X SESE/H L PEVCEL I AL, IFAE PCF = Ox I £ 554
a4 il g

% 39 1, MAC Wid 87t i i iS5

it 2 75 5510 SR
PM: Pass All Multicast/ i1 T A 2H4% 1: B 1
PF: Perfect Filter/ 5¢ 251 )E 0: BEE
DAIF: Destination Address Inverse Filtering/ H Frttbdil: 2 15 &

PAM: Pass All Multicast/i i1 T 21 %

DB: Disable Broadcast Frames/ ¢ 1] #& i

% 40: Piisbakid 38

iRy PM | SAIF | SAF | SA jljE#fE
1 X X T A
0 0 0 SE9E /A PEVCICHE AL, (RS2 Al AT (i
LR 0 1 0 i e kU T 7 S TR NI (S B N RE % ST N (0]
0 0 1 SETE /2H I AR VT C Al N E e e i 2 5
0 1 1 S /A Y g DG s N3 5 RS 3 e i 2% 7

% 40 1, MAC Wid g7 I ISR T

g e Y SRV

PM: Pass All Multicast/ii 1+ T4 4H 4% 1 1
SAF: Source Address Filtering/J5 Hitil 1+ 1€ 0: EE
SAIF:  Source Address Inverse Filtering/ig ik 52 4] 1 & X: Jok

10.4.6 411K 1%l L5 £ W50

BERWOR I Ak, MRS RGBT, it BeRphil, AnRWUAR IR BCA PO AR R Ok, WA &

BT

e Jabber ##

o ToER /AP ER
JISIRLIES

i i

ONERUIES
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10. vA K MAC

WERATFAEA R AR, M EOing: o :
* CRC #i%
o FEWT (JET 64 F)
o XfFFetE (LR 10/100 Mbit/s)
o KA (UPRARZEZL M)
o EBHARAIUMER (PRI, B 5 KRN
o MI_RXER #i A iR
BORWOR/ NIRRT WA, 4F
* Jebrichiy R/ = 1518

o VLAN i KK/ = 15622

10.5 EMAC_MTL (MAC {:#i)2)

MAC )2 fe fit FIFO £7if i Zevh MR BT R ATt e Fl MAC Z [BJG M. B30 m] ATERY I I ShiskcRl MAC
PP Al s . MTL R MR ie, B AGS BRI O A . DU BB 298 32, R faf .

1 FIFO sl fE.
10.6 PHY 0

DMA A4 HLIRAD BN R R T
o PRI (7 CSR)
o SAHPIRAEIE L

VTR AP ATV A 1

10.6.1 MIl (Fpduabargzn)

ABSLEE T (MI g LT 10 Mbit/s Al 100 Mbit/s F£dfi & i@ 4~ MAC /215 PHY Z )i B .
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10. vA K MAC

«_ TXCLK
TXDEO]
= TXEN )
'« BRXCLK
< RXD[3:0]
RMI «BXDV External
EMAC IF PHY
e CRS
3 coL
MDC
MDIO
. ESPa2
P 43: MIl £ 11

10.6.1.1  MIl 5 PHY Jajigs nfs=

MIF 2 045 5 a0 & 43 s o
MIl 2 15 5 BBl -

o MILTX_CLK: Tx B4P{E5 . %55 #MEH T TX B E MBS H T . R hpife: #2464 10 Mbit/s
ik 2.5 MHz; 3##%5 100 Mbit/s Bk 25 MHz.

o MILTXD[3:0]: KiEHHRfES . %92 4 M—HWEIRES, th MAC 72 RIPEKE), 7E MILTX_EN {5
SHR A NARAES CEREAE) . MILTXDIO] N AfA %, MILTXD[3] S A 2. MILTX_EN {5
TR, BREHEA X PHY AR S

o MILTX_EN: KB ERei's . %5 53%m MAC MRTIEEX MIl Jik k5 (4 bits). %5 500154
SRHIRTEFAT AT (MILTXCCLK) , FFAERTA F5 As i F 5158 S b 5 MIL I AR K ] 2 o

o MILRX_CLK: RX B8 {55 . &5 S0 T RX BORE M S50 F . SeRWa i %4 10
Mbit/s B 2.5 MHz; #3% 4 100 Mbit/s B4 25 MHz,

* MI_RXD[3:0]: #MEifEs. %5 4 MBS, m PHY 208, & MILRX_DV §54
BN A ARG S (AREE) . MILRXDIO] sl #fiz, MI_RXDI3] w3, 24 MILRX_DV 4%
1k MI_RX_ER fiifgm}, R MILRXDB:0] M FAUZAR B PHY 9FFE S .

o MI_LRX_DV: #5855 %G53R PHY SHTEET M C AR H RS L5 . %G 5%
ISR W) S 2 A HEF T R AT MILRX_CLK, I H— B AR R2E B Wi B e 2 . %5 5 b
e E TR RS — A I e RN 2 B Ak 1k . A T IERRb T, MILRX_DV {55 D27 i [a] 1 Bl L3
T R, HIF LRI RIS T SFD Bt B I a]

* MI_CRS: BT . UERBRBN AL TS RRESHT, th PHY SEREX(ES . bR iy
AEFZSIRRZSHE, 1 PHY 2% 1% 055 PHY B MIL_CS (5242 & F A R0IRAGS . %551
5 TR Rx PRI P . TEAUTRT , S AE 5308 o

* MI_COL: gt fES . B/ EAFAEh oG, PHY A, RIERErh SAGIE S, I BB
RN, WhRARIE S A RFFA RO . 55T/ -5 T A R WP RERR 2 . AW TR, %0E
FE
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10. vA K MAC

* MI_RX_ER: B IRE T MG T UARFF— DD (MILRX_CLK), Mili[ MAC 1248 7R1EMT
PR 2R A 0 2 52

e MDIO #1 MDC: & P& a4 A AR A FRR I B . X ANME S4B 1496 |EEE 802.3 ARERIPAK
RIERATEER, TR hl A5 B4 %] PHY, ) Station Management Agent (SMA) Interface.

10.6.1.2  MII sfah

FE MIIF BT IS PHY [ 1 T A R PIAI7 ] A, MILTX_CLK 22 Tx %, MIILRX_CLK
MFFEZ Rx . Hr MILRX_CLK ifh i PHY 4244k, MILTX_CLK fith 5 B PLL $R s A s
MR IRAR L. B 44 BCE BAS ST A0 R A R A4 -

ey < o—Clh Ix MIL_TX_CLK
: Tx T
Tx MII >
<Gk rx < clk_rx MIl_RX_CLK
Rx T
< Rx Ml External
PHY
mdc
MAC >
CSR SMA mdio s
MII_TX_CLK
mac_portselect_o
: EMAC-CORE
T MUX
i EMAC-AHB :
S PO : < 0SC

Fl 44: MII istap
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10. vA K MAC

10.6.2 RMIl CR§Higr £ 11)

RMII 3% F{F = &l 45 s

TXDI10]
TX_EN

'« RXD[1:)]
e RX_DV

External
PHY

MDC
RMII

EMAC o «  MDIO |

= clk_mii

A

0sC

Bl 45: RMII g1

10.6.2.1 RMII £ 0145 5#hik

FE R B 1 (RMID) FFERER T 10 Mbit/s 1§ 100 Mbit/s ez il #% PAK M Zhst 5 4MEB PHY (8] 1145 | BIEL .
R4 IEEE 802.3u FrifE, MG 16 NS EEEAEHIE S5 . RMILELIE RS [ BIEOR >k 7 4 (5] IR
1> 62.5%).,

RMIEEA AN
e 7 10-Mbit/s F1 100-Mbit/s Hiz 17 %
* ZHMHIARLITE 50 MHz

o MIRIZH b NN 4 MAC FISNBEAKI PHY . PHY $R{E TS 2 (67 90 Ak MR
Pam Az

10.6.2.2 RMII I}

RMII BB &l 46 s .
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| e clk i clk_tx_,
: T : :
* [
RMIL | ¢
E : IF P
» clk rx o clk_rx o, External

Rx N
K RxMIl < ERXF{MII PHY

Af clk_mii g .
MAC P
CSR

SMA

i EMAC-CORE  mac_portselect o

EMAC-AHB lmac_speed_o

divider
2/20 0SC

&l 46: RMII mfsap

10.6.3 Station Management Agent (SMA) ;11

WK 44 s, MAC il MDC il MDIO {5 S-Refa il Fgea (s S 4m 2] PHY . ORIl 2.5 MHz,
Fh1 RS2 P i 2o s b 2 A o0 ™ A o eSS MDIO (Y 5/ SR, PHY ok arfrasdidii. (555 MDC
I i) 2 0K

EMII Hihk 277725 A1 EMIL B0 27 A7 513 WL 27 A7 41 22

10.7 UL DMA ¥§Pl:

DMA HAT ST 1 AR AN [ VA R P2 AR S T A ik o (6 5 | SR 20 AR 58 A A B 8 s i 1 (ML),
T AT | ZE R R A o AR B R TN AT . SIS BT RART . DA AL CPU T HRA R Bt A
VERe 2| H . DMA JIF DA 600 e (e, AnDAKI s iot. 42 il 2 il DARC BN FE IR RS 0L &
Wrzs 1 CPU, BIANSg sl sk i, sliA R BT

108 GEAhiAT

AT N BFERFRGAFFEEH . BAMERH 8 4> word 4.

10.8.1  fiktinibss
BIRHERATIAE A7 iR, 4 41 52 46 HHERHATFIN .

IREEE ERHE 215 ESP32 A %:%FM V4.0



10. vA K MAC

31

0

TDESO || Ctr30:26) |§| Ctri[24:18] |§| Status[16:7] | C”'[GS:?“S S[tz"’“ouf
TDEST | 7oy Reserved Transmit Buffer Size[12:0]
TDES2 Buffer Address [31:0]
TDES3 Next Descriptor Address[31:0]
TDES4 Reserved
TDES5 Reserved
TDES6 Transmit Frame Timestamp Low[31:0]
TDES7 Transmit Frame Timestamp High[31:0]
el 47: REHBAT
4 41: J%HAAT O (TDESO)
LA i ik
WRLE 1, FORMAFH DMA B4, S, FRmAE
FAG . 24 DMA 52 UM% i 58053 BCAER AR 1F v i G A7 R 25 i
[31] OWN: Own Bit DMA K53l Bri%f . fEE ) T Wi T A G 2id iz g, W
W WIS — IR R HIOL . Xk T FE SR B A AT FIIK 5l
P 150 B AR ) (07 2 TR) 1) 7T BB A AR 54
[30] IC: Interrupt on Completion B 1R, SAHERES WG BRE KA I (Operation Mode
Register[0]) . %N {XHE, TDESO [29] & 1 B RL.
. BB, SRR PSR E B MR ALE 1
[29] LS: Last Segment ]
TDEST Ay TBS1 mf TBS2 FEMEA NZE .
[28] FS: First Segment BB, RN AR P A B
27] DC: Disable CRG %ﬁﬁLNAMOK%Eﬁ%@@*%%ﬁﬁ%ﬁ%&%ﬂﬁwo
XAXFEAL TDESO [28] 1 BHA 2.
B 1, MAC A& A ek T 64 7y AW 1 H 3% padding.
126] DP: Disable Pad MR A, DMA [ 3% padding #l CRC #sim #4664 45
T, B DC (TDESO [27]) RN e, & asim
CRC “#Bt. HA Y TDESO [28] # 1 WA H 3.
25] TTSE: Transmit Timestamp | & 1 B}, %L RERATTS | Ak if) IEEE1588 fifl {4:if ] 1 .
Enable ZFBAAEE TDESO [28] & 1 B %K.
B 1B, MAC AIEFITR R CRC F i ok Bt i s
24] CRCR: CRC Replacement | U445, EHLV R CRC AR B IE MM Geri . 2445
Control il (TDESO [28]) & 1 B, &AiAR. 54, HA %47 TDESO
[27] & 1 B A #1471 CRC Bt .
XA AR IR T REA . DU SRR T (57 i -
* 2’'b00: KPIRIRANIEA -
o 2'b01: fUffiRE IP it kA I AT RN A -
23:02] CIC: Checksum Insertion * 2'010: {fEfE IP HSLALINFN A LA R A I 1 VRN A
Control PR SAR B ATERE (55
o 2’011 ffTRE IP LB AN DA KA S a8 i iy T S AR A
(E2 PR AL IR AERE {1 h 5
il TDESO 28] & 1 B, HFBeA L.

IREER R
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10. vA K MAC

A A g
HOR, R RRAR RO IR B R MERIATF. DMA
R FFER ) AL, QNS ER
_ BB, EARR RS S AR N MR A . 2
TCH: Second Address
[20] Chained TDESO [20] & 1 s}, TBS2 (TDES1 [28:16]) &4~ “H%” {H.
TDESO [21] f4¢TF TDESO [20]. BAV A% E 1,
BB, XEEAER MAC TEAEHEZ /i4T | VLAN ARiCEURIH
FrRide AnARmigdT E VLAN #ric, T MAC £ B sl S8 Hf i
CRC 5145, PATF ik 267y iiHA -
VLIC: VLAN Insertion * 2'p00: Ak VLAN #7ic. i
[19:18] Control * 2'b01: Fefehmz mi AL VLAN #7il, JUAIT VLAN i,
* 2'b10: A VLAN FRic, ARiciIfEAE VLAN ARic sl AFIE
e i P .
e 2’b11: H] VLAN FRicHf AFIE: i 27 474 H A i AR R 4o o
2y VLAN Frice 1Zikmi HBEHI T VLAN i,
TTSS: Transmit % BOUARIRZS AL LAFE 75 A i 4 328 1) ¢ 308 TAT 3K 1 — Bk ()
(17] Timestamp Status W% E 1 iF, TDES2 HI TDES3 H A $k & 124 Wit i ) B . %
FBAERGA R R4 61 (2 TDESO [29] B 1 BHA %L
BB, ZAAER MAC RIEARTE 1P Sk A I B 5 iR . Kk AR
F g IPv4 a0 b 4 S 1 B2 5 SRR PP MR B R 4 Sk 1 1Y
B, WARARUEHD, WHEREDORES . X 1PVE T, RS KR
A 40 T, RIS 5. At 1Pv4 Bl IPVE Wif « AR
W BE/ R B - BRI S BB 1P RSk HRCARVE R . X T IPv4
i, AR AR FRIWENT Ox5, MR A RIRAS.
AR AT bit (2L
e TDESO[14]: Jabber #}
* TDESO[13]: ikl Hi
e TDESO[11]: #ykFE%k
e TDESO[10]: TL#k
[15] ES: Error Summary e TDESO[9]: FERh2zE
e TDESO[8]: i & nfze
e TDESO[2]: 3 BFIEIR
o TDESO[1]: kiR
o TDESO[16]: IP #1345
o TDESO[12]: IP A%kt #4ki5%
BB, %R MAC Kik# &4 T jabber Ht . HAG7E EMAC-
CONFIG_REG f#) EMACJABBER f{ii. ( 3:# Jabber) & 1 i}, %
(AN
BB, %A FRR DMA 5 MTL 2245 88 CPU 25 t i el 37 i 2 hil
.
AR, %3 MAC R i887E TCP, UDP 5 ICMP IP $tfiiifk
AR PRI B B O
[12] IPE: IP Payload Error RIEASRA IPv4 5L IPVE #3227 2K B 5 A A
JrEa ) TCP, UDP 5 ICMP it 55 i S b, HAER
SV NUN W AN R N

[21] TER: Transmit End of Ring

[16] IHE: IP Header Error

[14] JT: Jabber Timeout

[13] FF: Frame Flushed
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A W g
B, AR RTEWUE R R A sk E e (R, FE WAL
[11] LOC: Loss of Carrier G, — LA, MI_CRS 55 %) . 24 MAC

AT 2T, O I 2 A 45

B 1R, AR R R R Ok B PHY B AT (S S AR L
fi%.

BB, AR RE T REE R (E MIBR, ARkt
9] LC: Late Collision 64 FATET], A 512 FATIF], WARIRSLFIEBY ) 25 kA
oI A AE s k. AR AT RO 1, WAL TERL.
B, R RN RS R S B U A 16 YIRS 2 JEtE
18] EC: Excessive Collision we k. 1% EMACCONFIG_REG 1y EMACRETRY i 1, W%
PAES—K P25 E 1, IF et k.

[7] VF: VLAN Frame B R, FORERIUE VLAN 2R,

TSR A AL R WU 3k W R AR B b R R 24 B v g AL
[6:3] Ctrl/status (TDESO[8]) & 1 B, MeitHisi. CPU R TAL T 558k
MIREF L.

B 1HE, 5 MAC i B 274 EMACCONFIG_REG ) EMACDE-
2] ED: Excessive Deferral FERRALCHECK (FEIRFGIN ) {7 # A5, WM RGO E450,
JE R TEMEREE WA O T, A BERER T 24,288 HERETTA].
BB, IR T IR EVAA R R R, MAC kT
WA . T i 5 R DMA AL 4 Wit 2 25 & i 22 47 . 1%

[10] NC: No Carrier

1 UF: Underfl E
[ naertiow =rer SFRE A RIS TR 2P CIRAS 297728 bit[5]) A%

A e CIRSZEFEas bit[0]) & 1.

| T, hiden MAC t TR i fE (e (i R . (e

[0] DB: Deferred Bit o N

LT A5t R AT

£ 42: K iXkiiAdfF 1 (TDES1)

| &% Sk

B 86 f7 % 5k MAC ffi il GMACADDROHIGH_REG,
GMACADDROLOW_REG, GMACADDR1HIGH_REG,
GMACADDRIHIGH_REG 73 f7 # H* 45 5 Y (H Vs i = 25 46 DA K
DR it A YR bR S B, AR YR HBRE” BRI s ek, )
MAC £ H gl SE#T I B4 CRC 275, 7 31 Fa H THA DK
Bty MAC sihk 2 f7g(E (1 3 0) « PAFHIEH IR T4
[30:29)] ffH :

e 2’b00: AMAVEHIHLE.

o 2001 : FHAPEMILE . AL PR, N AR P AT

P A s bk g
o 2’010: Bfeifibbhl . AL EITEENE, R P U

[31:29] | SAIC: SA Insertion Control

P PR bk
o 2b11: f¥
il (i TDESO 28] # 1 B, iXLefi A AL
[28:16] | Reserved e
[15:13] | Reserved g
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i E2Lis ik
[12:0] TBS1: Transmit Buffer HERBARGATHIIN, AFHCN AL WRZT BN 0, W DMA
' Size KB G, AT A AT

% 43: K ikfiiikfr 2 (TDES2)

fir ZH Ejiipu
[31:0] | Buffer Address Pointer AR B AL .

% 44: L ikHlhiiker 3 (TDES)

i ZHR ik
[31:0] | Next Descriptor Address | iZHih-AL & R — AR e L N AR 5 £

% 45: K ikHiiikTr 6 (TDES6)

fir ELis ik
TTSL: Transmmit Frarme 2T Brrh DMA BT, SR 1 A% T 2 s ) 48R ) e AP A 2 32
[31:0] ' fire RA LA R REE (LS) (s 1 i H i m EeRES

Timestamp Low
P (TTSS) Rr 1 1, BB A FA

% 46: K ikRiiksT 7 (TDES7?)

fir ELi ik
TTSH: Transmit Frame 2T Brrh DMA BT, SR R B SO 2 s i) 48R 1) e AP A 2 32
[31:0] Timestamp High fire RA LA REE (LS) A 1 iy HLIn R RS
(TTSS) {1 I, &7 BA HA W EE.
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10.8.2 b AT

PRCHEREE AN 48 Fi7R. 3 47 23R 53 NERAIA.
31 0
RDESO | £ Status[30:0]
RDEST | & Reserved[30:16] [12}1” 4 § Receive Buffer Size[12:0]
RDES2 Buffer Address [31:0]
RDES3 Next Descriptor Address[31:0]
RDES4 Extended Status[31:0]
RDES5 Reserved
RDES6 Receive Frame Timestamp Low([31:0]
RDES7 Receive Frame Timestamp High[31:0]
Pel 48: W iEeEh kg
% 47: BASE 0 (RDESO)
L E ik
BB, O ERRTARAT H DMA T . YA AI, RN
[31] OWN: Own Bit THIARAF T FALA . DMA Fe 58 it il el 5 I iR g K7 E
TR B
AFM: Destination A
o) | o oSO AR gt g e MAG o DA s K et
XL FR KR F] CPU NAERHmiiy 55 K . 24 RDESO [8]
29:16] | FL: Frame Length OB 1 HARRT ARz RDESO [14] sl th #HR A g 2 i), %
' ' FEAR. R P REAE (LR 1) 3 Bty bing
MAC 2 i, Wi 3 G4 FA A 21 DA ity A~
BN AT R 2 Bl
e RDESO[1]: CRC 4%
» RDESO[3]: #EaZ 5 iR
* RDESO[M]: &I/
. T FEIR g
[15] ES: Error Summary RDESO[6]: SRk
e RDESO[7]: E.wi
o RDES4[4:3]: IP 43k u n#k4diR
e RDESO[11]: L 4i4EiR
* RDESO[14]: fHik 4R
Hf5 RDESO [8] # 1 B, &FBAR-
BV, AR ORIV Y WA T AT W R, I
[14] DE: Descriptor Error H DMA AHAE N —MERAF. zbigidkbr. HA 244 RDESO [8]
BB, B
AF: Al Filt
(19 “:’a” SOUrce AAAIeSS T | sy 1 it welimmiy SA FEiillit MAC i SA 7438
(2] LE: Length Error B, RN FECE B i) 2 B K BE AT /S AL B DL
' SAAAEWIZEAL (RDESO [5]) (7S (I 5
. BB, RN BT MTL B4 H T B3 1 it i
[11] OE: Overflow Error .
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ELi

ik

VLAN: VLAN Tag

OV, SRR SRR PG WO e MAC FRICH VLAN
ie VLAN FRICHERT RS VLAN BRIC2FA7ai i A AT B2 ol
) VLAN “F Bz

[9]

FS: First Descriptor

SE I R P VTN 3 B NN DR VD P a2 SR 1IE S g
GAFRBIR/NE O, NZMUNEE AN AFT IR - UIREE AN EATH)
Kb 0, R — MR & iz ek »

(8]

LS: Last Descriptor

BN, RN IR W ZA R R R A X

[7]

Timestamp Available,

IP Checksum Error (Type1),

or Giant Frame

R R BT BEAEAE R, B 1B, % RN I R B B S A
w455 6 (RDES6) #i17 (RDES7). WA {; RDESO [8] #i'& 1 i}
A
MR IP RIS [ (JE801) B, %A E 1 R —:
o MAC WAZTTEERY 16 17 IPv4 31K AS 515 i 21 il AL 56 7
FIARPLREL .
o 3k IPv4 iiige it i K LI AN 2 o
LA LIRS AR A, WRALE 1 FREWRIRAS . X T
i, KT 1,518 FA MM Bl (@i VLAN i, ik
F- 1,522 FA5 TR E ;24 GMAC_CONFIGREG bit[27] 24 1 Ht,
KT 2,000 FWCE WD) . SEREEWAEHER, KT 9,018
THIWCE WD (FZEWCH VLAN i, WIRT 9,022 S5 ik
Eimi) .

[6]

LC: Late Collision

B, AR AR Bty A A AR IR o2

[5]

FT: Frame Type

BB, AR ORI R (LT FEROR T T
1,586 F7) o MM AN, FOREICEIR L IEEE 802.3 .
PR T/INT 14 A F AR

[4]

RWT: Receive
Watchdog Timeout

B FORIECE T E S RN R 24 iy E 20, Y e
B 1 ISR AT o

(3]

RE: Receive Error

BB RAFORFERAOMI AT MILRXDV 8 1, W%
MI_RXER.

2]

DE: Dribble Bit Error

BB, RS R WA AR R T (R
) o RAAE MR AR

[1]

CE: CRC Error

AR, R AFRTER R W E R EIRER U RS (CRC) 4%
. A5 RDESO [8] & 1 I, %5 BeA 4k,

[0]

Extended Status Available/
Rx MAC Address

G A P IR, (4L 2) fEAERS, RO0E 1 R
WY RS TE IR 4 (RDES4) whml . A7 fi RDESO [8] %
1A A7 30 B 1 FHEALTCAL.

Y IP R AEIE (6284 2) Froens, BIRETE IP ARSI AIEI 205 | 25
GErt O AL P, A E 1. SRR AT RER AR IP ik
TCP/UDP/ICMP A5 %5 &t i) 1P i,

i ZRINHR] B Eh BE B IPC xSl ORI FR I, %0728 RXMAC
AR, &1, ZAFER Rx MAC Hidik Zf7aE (1 %2 15)
SR DA FEANILHEL . AN, %A Rx MAC ik 2774 O
fI{E-5 DA FEILIE.
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# 48: FWchiidsF 1 (RDES1)

fir ZH Ejiipud
B, AL IR WIR S A ARy RIAL (CSRS [6]) #E 1,
[31] Ctrl ISR ) T 24 T AR BT R 1 SR AF N S5 . AT 1k 132
i) R ) R il %
[30:29] | Reserved i3
[28:16] | Reserved 1REE
5] RER: Receive End of Ring BB, RAFORRARFY RO IR RS AR . DMA iR
[ B 5 Fe iy B kb, BB — BRI
. BB, R FRFRTF P AR N M AR Ak , e
RCH: Second Address . .
(14] Chained R E 1. %% 1 B, RBS2 (RDEST [28:16]) &4 “J
%7 {. RDEST [15] {54 T RDEST [14].
[13] Reserved {524
FORE— MR GAF /N (5417) « B RDES2 (buffert ik
[12:0] RBS1: Receive Buffer 1 REF) BEARXSTE, ZAEI/IMBLIUE 4 R5E. Mo Z
Size 4 REELET, SEACRATER . WRZFECH 0, T DMA R Z0%
AT, HARGE RCH (. (bit(14]) (EHZEAF 2 8 F—AMEIRTF.
#* 49: BAFY 2 (RDES2)
fir ZH ik
[31:0] | Buffer Address Pointer X B F TN G AF Y Yy Bk
¢ 50: B:UkciiA4F 3 (RDES3)
L EA) ik
[31:0] | Next Descriptor Address | iZHihEAL 538 10 N — A AAF e W BE N A7 FR £
2 51: BkiidRsF 4 (RDES4Y)
L HHR Ejipu
[31:28] | Reserved ying=s
[27:26] | Reserved 1R85
[25] Reserved 1R
[24] Reserved {524
[23:21] | Reserved 1568
[20:18] | Reserved ying=s
[17] Reserved 1568
[16] Reserved yinges
[15] Reserved e
. B, ARSI WU I R B AR, (A (RIS el T v
[14] Timestamp Dropped
e MTL Rx FIFO th £ 35,
(3] TP Version BB, AR EIE R PTP 4 E A4 IEEE 1588 JiiA 2 #4X.
AR, EHARA 1 #8, O0SHERACNE O A RL.
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10. vA K MAC

VA Z4FE iR
BB, AR PTP I E EEE A AR A% . S MEE H
[12] PTP Frame Type HERAURNHER, TRzl E i UDP-IPv4 5t UDP-IPv6 %

Y. A K IPv4 B IPVB 15 B AT LA bit[6] F1 bit[7] Hrikfs.
XSG A ST OE E 2

e 3'00000: FKUiF| PTP message received

e 3'b0001: SYNC (i H4hk)

* 3'b0010: Follow_Up (T4 if4h27)

e 3'b0011: Delay_Req (i K45

e 3'b0100: Delay_Resp (i Hi4h7)

e 3'b0101: Pdelay_Req (% &7 B ek

* 3'b0110: Pdelay_Resp (s ] .17 W i)

e 3'b0111: Pdelay_Resp_Follow_Up (&% 175 HH s 44)

e 3’b1000: Announce

e 3'b1001: Management

e 3'b1010: Signaling

e 3b1011-3'b1110: £

o 3b1111: SATIRES EY PTP 4
BB, IR B R IPVE Bl . ZAAHE
FFfrdr (MAC BLEZFfras) 19 bit[10] (IPC) ¥ 1 B Ef.
BB, FOREBEIN G2 IPv4 Bt AT A AR A
(MAC Jit &-27f¢4%) 1 bit(10] (IPC) # 1 B HEH,
5] IP Checksum Bypassed BB, RO FRIRAR IR AR | SR T K
BB, ZAFR MAC NAZITE 16 7 IP AR kg (B
TCP, UDP & ICMP #551) 5542050 i B ok b i A e Fl 7 B

[11:8] Message Type

[7] IPv6 Packet Received

[6] IPv4 Packet Received

[4] IP Payload Error PLfil. 24 TCP, UDP 5k ICMP ExfK i 5 IP Header S Hifi 171
B R DLELRY, ZALE 1. 24 bit[7] 5 bit(6] & 1 B, %A
e
R, %R EH MAC NAZHTERY 16 17 IPv4 ]S BIa
3] IP Header Error PR IR AN F R DERE, 5% IP Fla i iR AR5 AR I 2R B R —

. Y4 bit[7] = bit6] #eE 1 B, ZAARL.
XN FR B TR RO S A EI 25 |46 (COE) AbHLRY 1P %
R A R AT 2R R, NS COE f T IP i3k diinak 4B 1P T
AAEFR P Bk A g far, COE tHaffix e 4y 2'b00,

e 3'b000: ARHEAALH IP 717

e 3'b001: UDP

e 3'b010: TCP

e 3'b011: ICMP

e 3'bixx: {584
W00 7 S 6 E I, IR

[2:0] IP Payload Type
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4 52: B 8% 6 (RDESS)

fir ELis ik

RTSH: Receive Frame R BRI X RAZ MUt BRI ) R e B 2% 32 2. 127 Bl

[31:0] Timestamp Low IJE—MEA RS AL RDESO [8] H 7 R MUY i fi — ik
it DMA B8

¢ 53: kiRt 7 (RDES?)

fir | %f fiik

ATSH: Foceive Frame | <T-ELIll DMA ST, JIAF I B 01 T LG 472 52

310] | irmstamp High ROERT. 2 B (Lt R — A RPIR S i RDESO [8] 45771 3
O R — 66 i DMA T

10.9  FFAfrdaslk
R A8 A A AR A - B A R DT R . AR AR T At v D Y IR 4 5
¢ Read Only (RO) H ik
e Write Only (WO) HE
¢ Read and Write (R/W) i%/5
* Read, Write, and Self Clear (R/W/SC) 2/5/H shi& %
* Read, Self Set, and Write Clear (R/SS/WC) %/ A shi% B/ 5 & %
* Read, Write Set, and Self Clear (R/WS/SC) 152/'5 i &/ B ZhiE %
¢ Read, Self Set, and Self Clear or Write Clear (R/SS/SC/WC) 2/ H #hik &/ 8 shiE /5 i %
¢ Read Only and Write Trigger (RO/WT) H 52/ E il k&
e Read, Self Set, and Read Clear (R/SS/RC) 5%/ #hi% &/ 15 14
¢ Read, Write, and Self Update (R/W/SV) i%2/5/ H 3h ¥
e |Latched-low (LL) {417

e |atched-high (LH) &4l

4k EES Hikl: EL
DMA i & fidss il 5 £ 2%

DMABUSMODE_REG P 2R A 0x60029000 | R/WS/SC
DMATXPOLLDEMAND_REG G IS 0x60029004 | RO/WT
DMARXPOLLDEMAND_REG B ds 4 0x60029008 | RO/WT
DMARXBASEADDR_REG S MRIGIA AT Bk 0x6002900C | R/W
DMATXBASEADDR_REG S — MR AT E 0x60029010 | R/W
DMASTATUS_REG BT, B R At = ) Sk bt 0x60029014 | R/SS/WC
DMAOPERATION_MODE_REG | W& B/ Rl a2 29 17rs 0x60029018 | R/SS/WC
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ZFR g Hihk il
DMAIN_EN_REG Hh T 54 )/ i 0x6002901C | R/W
DMAMISSEDFR_REG FARWIFN A7 th T4 0x60029020 | R/W
DMARINTWDTIMER_REG BCE T 1R 5 0x60029024 | R/W
DMATXCURRDESC_REG FE IR 4 AL S RS R A I T8 T 0x60029048 | RO
DMARXCURRDESC_REG FE 1A 24 TR R A I T 0x6002904C | RO
DMATXCURRADDR_BUF_REG | 5[4 Bif& i B A7 3541 0x60029050 | RO
DMARXCURRADDR_BUF_REG | 5[] 24 B4 52 A7 35 4T 0x60029054 | RO
MAGC Fiit & Rl il 75 47 4%

EMACCONFIG_REG MAC Fit & 0x6002A000 | R/W
EMACFF_REG st P 35 0x6002A004 | R/W
EMACMIIADDR_REG PHY it &1 [ A B 0x6002A010 | R/WS/SC
EMACMIIDATA_REG PHY %55 0x6002A014 | R/W
EMACFC_REG T4 0x6002A018 EAANN(SEﬁg(FCB)
EMACDEBUG_REG RSN 0x6002A024 | RO
PMT_RWUFFR_REG TR R A% 0x6002A028 | RO
PMT_CSR_REG UIFEE R R RIR A ZF A7e 0x6002A02C | RO
EMACLPI_CSR_REG LPI # il FLR S 21758 0x6002A030 | RO
EMACLPITIMERSCONTROL_REG| LPI 1 24z il 2 0x6002A034 | RO
EMACINTS_REG RIS 0x6002A038 | RO
EMACINTMASK_REG KT BE 0x6002A03C | R/W
EMACADDROHIGH_REG H—A~ 6 F4 MAC Hiik i 16 fif 0x6002A040 | R/W
EMACADDROLOW_REG A~ 6 F4 MAC Hihk 4% 32 7 0x6002A044 | R/W
EMACADDR1HIGH_REG A 6 4 MAC itk 55 16 17 0x6002A048 | R/W
EMACADDR1LOW_REG A 6 4 MAC btk {% 32 17 0x6002A04C | R/W
EMACADDR2HIGH_REG =S 6 4 MAC Hidik i 16 0x6002A050 | R/W
EMACADDR2LOW_REG 5= 6 F4 MAC Hihk (4% 32 fif 0x6002A054 | R/W
EMACADDRS3HIGH_REG 04N 6 T MAC Hidik i) 16 i 0x6002A058 | R/W
EMACADDR3LOW_REG A 6 F4 MAC Hihk 4% 32 fif 0x6002A05C | R/W
EMACADDR4HIGH_REG A 6 F MAC Hidik i 16 0x6002A060 | R/W
EMACADDR4LOW_REG S HA 6 F4 MAC Hihk 4% 32 fif 0x6002A064 | R/W
EMACADDRSHIGH_REG AN 6 F4 MAC Hidik i 16 0x6002A068 | R/W
EMACADDR5LOW_REG 54 6 F4 MAC HihE 4 32 fif 0x6002A06C | R/W
EMACADDR6GHIGH_REG LA 6 4 MAC Hidik i 16 i 0x6002A070 | R/W
EMACADDRBLOW_REG LA 6 F4 MAC Hihk (4% 32 fif 0xB6002A074 | R/W
EMACADDR7HIGH_REG 55 \AS 6 T4 MAC Hbtik )55 16 17 0x6002A078 | R/W
EMACADDR7LOW_REG 55\ 6 47 MAC HihE A% 32 7 0x6002A07C | R/W
EMACCSTATUS_REG HEREE RS 0x6002A0D8 | RO
EMACWDOGTO_REG A1 IR 0x6002A0DC | R/W
EMAC_EX_CLKOUT_CONF_REG | RMII R 414345 15¢ & 0x60029800 | R/W
EMAC_EX_OSCCLK_CONF_REG | RMII Fisffufr 24 38 BORT B0 B 15 0x60029804 | R/W
EMAC_EX_CLK_CTRL_REG Fppf il BB AN Z R/ P RIS b e 4 0x60029808 | R/W

PHY 271 SRAM [t i %5 {5 5%
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ZFR g Hihk il
EMAC_EX_PHYINF_CONF_REG | MI/RMII PHY 4% 0x6002980C | R/W
EMAC_PD_SEL_REG ffiGE 3411 Ethernet RAM, %A% 2k 0x60029810 | R/W

10.10 HLHH
B PiAy reserved AFAE2S L DR £ 5 A -
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Register 10.1: DMABUSMODE_REG (0x0000)

S X N3 2 > 53
o@oivv\%&@/ R & o oQé\/ oé\/ Q\”g/ 4
S SO 3 PN ) 35 O
N L& \gs Q o) e
& N \?YO\)@/ 3 N o7 ¥ o7 N 07 IR
& SR & &’ & O S
’31 27|26|25|24|23|22 17|16|15 14|13 B|7|6 2|1|0‘
]o 0 0 0 o|o|o|o|o| 0x01 |O|Ox0| 0x01 |o| 0x00 |o|1\Reset

DMAMIXEDBURST 4 (v B k15 H - H. FB(FIXED_BURST) {37 A% HE i, AHB S 4192 1145
INCR (7€ X burst) FFURArA KB 16 By ki, MR A KE R 16 8/0F 16 () AHB =
P 003 FH I e e A Ag % (INCRx fi SINGLE) . (B/5)

DMAADDRALIBEA 4 bfi # 5 H FB 8 1 1, AHB #2108 /=4 S ih bl LS f7 %55 i rf 28
Ko WH FB T 0, W% (Uil Xailaiht) K55, HEEMRES
Hihk w7 (3/5)

PBLX8_MODE ‘& & i i), %05 4feny PBL(PROG_BURST_LEN) & (Bit [22:17] f1 Bit [13:
8]) b 8. ik, DMA MR#% PBL{APA 8, 16, 32, 64, 128 I 256 Yrffetm¥idi. (3/5)

USE_SEP_PBL %/  fi s}, Rx DMA fii fij Bit [22:17] wfic & p{f 9 PBL. Bit [13: 8] #111) PBL f
& T Tx DMA #efi . 2452 (i I H i, Bit [13: 8] iy PBLELE H T9 4~ DMA G [ % (85

RX_DMA_PBL %5 B&mfE—1 Rx DMA & i L 15 B S KA. X278 B sl 5 1Y i
KAE. BRAETHLEL EIT AR AT, Rx DMA B2 &2 il i RPBL A7 EIE T & .
RPBL(RX_DMA_PBL) {H R E AN 1, 2, 4, 8, 16 Hl 32, LA HAM(EAS 2 FHOR & LWATH . %
FE AU USPUSE_SEP_PBL) B Ak, (8/5)

FIXED_BURST iZfiith/& AHB 3 M@ M PATIE &5 ki, & 1 I, fEIEFER L EHmIT R,
AHB $2 0 g ] SINGLE, INCR4, INCR8 & INCR16 #izt,. & fiimf, AHB 3 i ] SINGLE FiI
INCR 28 kA&t #idE . (B/5)

PRI_RATIO ix2t(i 45 Rx DMA il Tx DMA Z [l R AR BE i L ek bb 3. A4z 1 (DA) &2
flf, XEERAFR. Rx 5 TR LT (3/5)

¢ 2000 1: 1
* 2001 —2: 0
¢ 2610 —3: 1
¢ 2b11—4: 1

PROG_BURST_LEN X4 /R 7E K DMA f& i o SRR i 4. AR sy S n ok
T 32, MHATRATAER: 1. 8 PBLx8 #i:(; 2. Fii# PBL(PROG_BURST_LEN) . (/%)

AR T — k.
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Register 10.1: DMABUSMODE_REG (0x0000)

4k L — s fEanitiod -
ALT_DESC_SIZE i 11, fFFRI/NEmE] 32 747, (B/5)

DESC_SKIP_LEN % {7 45 5 £ AR SE B RO IATT Z 1R 17 iR . bk A 4 Bl 15 43 2
2N — AT IR . 24 DSLIDESC_SKIP_LEN) {HAE T2}, filid4F 2 AEFME TN 9 DMA f)L
NS, (B/5)

DMA_ARB_SCH It/ 45 & & ik AR AU AR Z R P 6. 1'b0: J RX: TX 5 TX: RX 47
PEIEEE, PR (Bit [156:14]) $8EMEdk, 1'b1 @Mk (RBET ). (8/5)

SW_RST 4% 1 i, MAC DMA #iil#s EE MAC BRI TG MAC W% fiee. TERTA
ETH_MAC R ghisk 1 52 7 8V ESE RS, 0L A 3ES . X ETH_MAC [ Z /74 A T = 5T
AR BT, MARTERN R —AFE. (B/5RE 8 hiER)

Register 10.2: DMATXPOLLDEMAND_REG (0x0004)

E ]

’ 0x000000000 \ Reset

TRANS_POLL_DEMAND X864 5, DMA KFSearfrds (Upl BRI TFFIras) 45
[ A BIHOAAT . WEPRZHREAFEATT ] (hE0A ), WEERRHERRE, HHAFAS R
aFfras) 1 Bitl2] (TU) Wi 1. WERRARFAI, Wfetmakss. (v Sk)

Register 10.3: DMARXPOLLDEMAND_REG (0x0008)

C |

’ 0x000000000 \ Reset

RECV_POLL_DEMAND 24X $Ef 5 AT, DMA SRR fedy (YR EARIGIIAFT T Ardt) 15
] A BIHOAAT . WA TN (b EHUA ), WEEOR W 2 EHE=RES, IF BORESRF
#fy Bitl7] (RU) $E 1. WRHGAFF AT, T Rx DMA SR M FEIRES . (Ri/ Sk )

Register 10.4: DMARXBASEADDR_REG (0x000C)

C |

’ 0x000000000 \ Reset

START_RECV_LIST %7 Bl & #icfiliid f5 51 2 o — MR fF g Skl . DMA ) LSB Bit[1:0] #¢
2N, FERNERI AR, HiL, XL LSB i H . (8/5)
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Register 10.5: DMATXBASEADDR_REG (0x0010)

E ]

’ 0x000000000 \ Reset

START_TRANS_LIST %57 Bl & Kk i £ 5 £ H 28— AR fFag bkt . LSB Bit[1:0] # Z 0%,
TEN Y DMA 4%, B, X2 LSB i Hi%k. (3/5)
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Register 10.6: DMASTATUS_REG (0x0014)

& <& S S oK
\s K ) K SIS A O
< ) s ﬁ‘&\@@ o 85 Q@j)%@@zé
& < O g ¢ > 0
> S5 S T SOET s FCESE SR RS
RS & S S SRR DRt ee
& oy & & & TR ¢ FELLEFLRIELE

’31 30|29|28|27 26|25 23|22 20|19 17

L] ]se]ufe mfwfofa]r]e]
]o o|o|o|0 o| 0x0 | 0x0 | ox0 |o|0|o|o|o o|o|o|o|o|o|0

TS_TRLINT %% ETH_MAC (¥ bsf [a) 8 2E mlegs Al rp i i b 44 . 320 5B ETH_MAC w1
AH Y. ) B A7 PASKAS HP W i B DD R R i B R, DRRRZAAE 7k 1°b0. (i)

EMAC_PMT_INT izfiZ/~ ETH_MAC ) PMT e b i sp i . SR MAC Hi) PMT
R RUR S FF g A BEAS- 2N BV o W e R 35 1 HoR U8, Bz &2 100, (k)

ERROR_BITS % 7B A5/~ TS LA IR R A, Bilan AHB 42 0 _ERE RN . 25 BANLE
Bit[13] (FBI) & 1 WA ZEFBEASES W, (HiL)

e 3'b000: Rx DMA B %idia A% i ] Hi 45
3’b011: Tx DMA iS85 A% iy 1 1a] H 4

3'b100: i3 Rx DMA HiiA 7] Ia] 4 .

3’'b101: = Tx DMA HiiR 5G40 Hi 4

8'b110: 1EHL Rx DMA Fii 430 ] 4 .
e 3'b111: ZHL Tx DMA R FFA ) 4l

TRANS_PROC_STATE % FBi#n &% DMA FSMRES . X FBOR & BT
e 3'0000: {51k BATEifF ik &k iy ik 4.

3'b001: iB17: RPULIEILHHRTT

3'b010: 4.

3bO11: IEAEIafT: IEAESF R Ak At
3b100: s KBTI

3b101: B47: KM K ERIRLT.

3’'b110: TIME_STAMP B JUIRZS.

D111 AT KR ERR B N Bk AL i 8 EALN AT
AP T — ks
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10. vA K MAC

Register 10.6: DMASTATUS_REG (0x0014)

4k L — v A7 anitiog .

RECV_PROC_STATE %7 Bkl DMA FSMURES . % FBA S moP lr. (Hik)

3’b000:

3’b001:

3'b010:

3'b011:

3'b100:

3’b101:

3'b110:

3b111:

ik AU IR R 4
BAT BRI R AT -
PR

IEAEZAT: IEAESE R HCE £ .
i BOHRREAR T .

BAT KB .
TIME_STAMP 5 JUIRE .

BT FFHUCR B MR A e B BN AT -

NORM_INT_SUMM 244 fi G Wiy i BE 7 e H BOAH B R IR, 18 R WS (2R (@ DA R (7 Ay a2

B

1
7

Bit[0]:
Bit[2]:
Bit[6]:

Bit[14]:

KAk T

KIEGATATTH -

VG
VG T

LA R M (57 22 S IR rP AR G 07 32— DRI OL, I ATHEAET [ 7EE NIS B (AR Y A7
wE (ELZEEA 1) Paikr. (8 H3BE/ 5 R)

ABN_INT_SUMM 24 Il (i RE 27 A7 RS I T G RERY , ARIE R TR & R (e LA T 2 e

Bit[1]:
Bit[3]:
Bit[4]:
Bit[5]:
Bit[7]:
Bit[8]:

Bit[9]:

Bit[10]:

Bit[13]:

RIEHRECAEIE.
fz3% Jabber #H,
el FIFO Hi i«
ek i o
Bl e AT .
EeAll G T R I
FCE T ) .
PRI K IE PR .
P R R

HA RGO 2 AR IE R P TSR S AL 12— AL, AERRR T R AIS BALRAH Y,
LrEEm (MZAEEA 1) k. (B A&/ SER)

AR T — ks

IREER R
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10. vA K MAC

Register 10.6: DMASTATUS_REG (0x0014)

4k L — v A7 anitiog .

EARLY_RECV_INT %/~ DMA IH 7 T HIEIE — DI IX . S35 A 1 80%
AR Bitle] (RI) & 10, ZAEE. (B HINEE/ SiERR)

FATAL_BUS_ERRL_INT % {V#/R &L Bit[25:23] Frid ) mgkdhi. 4% 1 5, A DMA 5]
X HTA RS LTN . (5 i E/ GiER)

EARLY_TRANS_INT % 3R B £ R Wik o8 4% 1268 MTL &% FIFO. (¢ H 3k B/ SiE%)

RECV_WDT_TO # 1 F£/RIIE T E IS E e B 4 Byl © 280 8, S aiiieE g e 5
WA (B A B/ SR

RECV_PROC_STOP Uit AdE A IOIRASHT, %008 1. (5 Hahik B/ BigE)

RECV_BUF_UNAVAIL iz 3R WA I 2 b i F— AR5, I H DMA JeikkRBGZ ik
o BT RERER S . SR A FEBARAT , FAUN AT Ira BOE R <Rl i R
K 4. WERBA WSS R, MR REAE U S T — R B2 AMKE . A 24 DMA
WA BRI, A E 1. (B AR E/ GiER)

RECV_INT % Fm iU B 52 Bl 24420 5E i, RDEST ) Bit[31] ZE i Ja U IR i di B A7, IF
HARE WA S BAE IR P OE . Bt TEIRS. (B Ak E/ 5i5R)

TRANS_UNDFLOW % i % 7 & 25 R A7 AE WiAL fy A (R A5 R it RIBEE, R N iR
TDESO[1] & 1. (/@K E/ 5iE%)

RECV_OVFLOW % {0 n M A AE Wi S R h AT da 1 o AP R Wit (e i 3 B R, DM
HURASHF7E RDESO [11] i 1. (3 H Shik &/ 55 %)

TRANS_JABBER_TO #%fii#/R & i% Jabber i, 4k /Mt 2048 745 (24 Jumbo i
BEEREIT Sy 10,240 “F4Y) Wh& A, 4% 4 Jabber BRI, &M BEpEH IR BEASS IIRAS . X
&'PEk % Jabber i TDESO [14] 4G 1. (35 H B &/ 55 HR)

TRANS_BUF_UNAVAIL %A 7R FHUFE L8R IA T~ — D ESF, 7 H DMA LR EE . %
HWrEr s, Bit[22:20] TR Kk RIS . B AP EHHAST, FHUV % B TDESO
[B1] RE SRR FFI AR, KRG & B EmRATE RS, (58 E/ 5i5E%)

TRANS_PROC_STOP f% {5 [LINZAREE 1. (3 H 3 B8/ 5 kR )

TRANS_INT Zfi Rt se . fefmseiin, TDESO i Bit[31] (OWN) &247, HAEfmAfF
SRR E MUK E R . (B BB S/ FIER)
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10. vA K MAC

Register 10.7: DMAOPERATION_MODE_REG (0x0018)

®§°
O
O
L s ¥
YR &S Ss o &
DA S 3 S SR 2 S8
J\@é\ QQOéOQ;&%éQ& @Q%\ é}g\/ (@6\ &Q\Q{O <2/~\/ (@é\ J\@é\ ée;i(f% \/\,é?z /<< Q\Qg’&é%s,é@b\
%) Q@ QD %) Q Q Q 7z - QO 7 Q
& PFPEETY & &K E @ EITE & S XE
’31 27|26|25|24|23|22|21|20|19 17|16 14|13|12 11|10 9|8|7|6|5|4 3|2|1|0‘
]o 0 0 o0 o|o|o|0|o|o|o|o| 0 | 0 |0| 0 | 0 |o|o|o|o| 0 |o|o|o\Reset

DIS_DROP_TCPIP_ERR_FRAM # 1 iif, ETH_.MAC £ %% checksum #firgtd. & 1 if, I H
FWD_ERR_FRAME i} O i, B iR A& R, (/5)

RX_STORE_FORWARD itfiily 1 i, MTL Z&HEALEE RXFIFO it kil %, (39/5)

DIS_FLUSH_RECV_FRAMES 4t {70 1 i, RX DAM AN & ifofil i R A 6 2% 0 % 77 HUAS T G
. (B/5)

TX_STR_FWD 43ufiih 1 B, I HEANKIEWE 247665 TX FIFO Jif, FFiffEiktl. Behf,
TX_THRESH_CTRL {2 . (5/5)

FLUSH_TX_FIFO & 1 i}, TX FIFO A (EHBE b BB, M43ERR5EE, A H 3hig
F, (/S HhER)

TX_THRESH_CTRL 4 TX FIFO h g fEAR T M BEAFa PO BIEE, TFaa At 8RR/ VT
A BHARS, MR A% . (UL TX_STR_FWD /74 O it MR A A . BIfER
/It 3'b000: 64; 3'0001: 128; 3'b010: 192; 3'b011: 256; 3'b100: 40; 3'b101: 32; 3'b110:
24; 3b111: 1. (#/5)

START_STOP_TRANSMISSION_COMMAND 4 TX FIFO 1 f{f ke F I BE A7 2% vh i A, THA R
AT, 2B KNI XA BUERE, PeieReg k% . 024 TXCSTR_FWD 247450 O I}, It
RAFRA A%, B AN 000: 64,001: 128,010: 192, 011: 256, 100: 40, 101: 32, 110:
24, 111: 16, (3/5)

FWD_ERR_FRAME X7l O Iif, RX FIFO LA 4Rl (CRC 4, mhashh, MBAW,
BIVABEINGS, WA, Bk AX R, (375)

FWD_UNDER_GF 4t 1 i, RXFIFO &% % tuf% PAD #1 CRC e/t (K EE/INT 64 545
AIERRG) , ARk

DROP_GFRM 4t(vi& 1 i}, ETH_MAC &ZF 4 RX FIFO dgig ki, (3/5)

WA NE T — wUAkS:
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10. vA K MAC

Register 10.7: DMAOPERATION_MODE_REG (0x0018)

4k L — v A7 anitiog .

RX_THRESH_CTRL 2'b00: 64, 2’b01: 32, 2’'b10: 96, 2'b11: 128. 24 RX FIFO Hfiff kT4
BIE R, S filk DMA JF R332 L) B 2 22474 . 2'b00: 64; 2’b01: 32; 2’b10: 96; 2’b11:
128. (/%)

OPT_SECOND_FRAME 4t & 1 I, ZERT— Wit & RS HERE (R B TX DMA JHGALEE T
— M. (39/5)

START_STOP_RX ' 1 i}, RXDMA JHaH s, Huthih O i, RX DMA 32 5e 24 i IR eI
T S5 5 RO R . (35255 )
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10. vA K MAC

Register 10.8: DMAIN_EN_REG (0x001C)

& & &
& s SR TSI
D SREL 5 A 050
@é SRS 5 S S S S S S S E S s
@ Q®Q®Q®Q® 2 Q®Q®Q®Q®Q®Q®Q®Q®Q®Q®Q®
’31 17| 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0‘
]oooooooooooooooooooooooooooooooo\Reset

DMAIN_NISE i%f7 1 i, (EREIEH PWTER G . MR A, KMAIEF WRES . ARG
A PRI LA PR RIS AA Bitl0]: Kk, REF AR Bitl2]: KisZAr AT RE
Afrs Bitle]: loblr. REF g Bit[14]: FEch . (575)

DMAIN_AISE %' 1 Bf, ifedEiEss Wil s . %A fit, KHEEIE S TS A . O fek
SHAEAPHILAT iy -

o IRAERF AR Bit1]: fis IR E L.

o REFFAr 4 Bit[3]: &k Jabber it .

o WREFFArdn Bit[4]: Bl -

o WREFArar Bit[S]: Kk M

o WEFArA Bitl7]: Bl A7 KA.

o IRAERF AR Bit(8]: HMCIAR L.

o WEF A4 BitlO]: HllA T

o IRASFFAAR BIt[10]: P ai Ak Iy .

o IRAAFAAAR Bit(13]: PER SR, (3/5)

DMAIN_ERIE iz fii il IEH e G iRe i (Bit[16]) B 1w, fERESLmiEich . 4%
fEmF, KPR ETHAC . (39/5)

DMAIN_FBEE 4% fndid JEIEH IR A AL (Bit(15]) B 1w, (™ B L. 2%
LIRS, SRS RRRE R TE. (5/5)

DMAIN_ETIE iz {iidid JEIEH rh WS A fERENL (BR(15]) 1 i, (EREFERTAE PN, Mi%fiid
iy, PSRRI Ik . (3/5)

DMAIN_RWTE i {7l i JE IR 5 A b & 6
AL, KPR T . (

DMAIN_RSE 4i%fi; AR IEH H R G 0 REA: (Bit[15]) B 1 W, ARk . 4% A
i, SRPEMUE R T . (B/5)

DMAIN_RBUE 4% i id JEIEH e A EREAL (Bit(15]) B 1 I, (EREHIRZEAAAN T ik, 2
AL, KPRMGAT AT Pl (B/5)

DMAIN_RIE 43% il i IR % h TR Sl fe i (Bit(16]) B 1w, fERERlC b, 4% frsdfimt, %
MR, (B/5)

AP T — k.

REfz (Bit15) 1 i, HUCHE 1 m i fiRE . 24

A
)
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10. vA K MAC

Register 10.8: DMAIN_EN_REG (0x001C)

4k L — v A7 anitiog .

DMAIN_UIE 245 S oI F o I A BERE R (BR(1S]) B 1Y, (REARE i PhO. 2420382
i, KRR (5/5)

DMAIN_OIE 4 it i e A F 36 o SR (BIRTTS]) 1 F, A o 4322052
B, SRR, (5)

DMAIN_TJTE 43z (i 57 h e S A Re S (Bit(15]) 1 W, {fifig%ix Jabber HmfHbr. 4
SRS, KP Ak Jabber . (152/5)

DMAIN_TBUE iz {7l IEH e G fReL (Bit(16]) & 1w, (EREAIBZAF AT I H BT, 4%
B AIS, RPRZIBGEAFA T . (3/5)

DMAIN_TSE 4 pt(irid 5o P e S fie s (Bit(18]) 1 i, (EREAR (= Ih b, Mz 0r
I, SRPRIEE . (B5)

DMAIN_TIE 43 i i i 4 A A E R (BI16]) 1, AlBE it Migfirsa fmt, ¢
R (/5

Register 10.9: DMAMISSEDFR_REG (0x0020)

@) O
®) N
5 & © > &
& % Y% & o3
P &° &° ¢
& @ @ @ &
N2 o 9 O
‘ 30 29| 28 |27 17| 16 | 10 0 ‘
\o 0oxo 0x0 0x0 0x0 \Reset

Overflow_BFOC 47if7#% Overflow_FC (Bits[27:17]) i B}, A7 E 1. Hih 21 RXFIFO %i [
By T ARk B TR . TERXAME LT, i W SR AR O, I ALFIR KA R AT
Ko (B BB E/ R )

Overflow_FC plfv i thid J5a 2/ it th 2 R M sA LG4 B2 Ry, MTL (%) FIFO 4
It —, AR B, RRREEBOZ AR, TR s . (B B S B E )

Overflow_BMFC 4774} Missed_FC (Bits[15:0]) i thibf, MECAZE 1. BBt iy s A7 B
AL, [ RO AR s B T R (E . AR OLR , BRDOTEAS SR AN 0, iRk
AR R R AT R . (B H BB/ R )

Missed_FC AR Eliin s XA, A Z R KM Beh s L2V AR, DMA
BEF—M, XSS R 1, FREEGE A, TR 2R . (5 A Sh i/
F)
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10. vA K MAC

Register 10.10: DMARINTWDTIMER_REG (0x0024)

)

Q&
O
%Q’G $&
N &

E [ ]

]oooooooooooooooooooooooo 0x000 ‘Reset

RIWTC % #/R R Ge b FIAR A 256. 7F Rx DMA S¢ ifs 2% i FAH Y 1A 4 RDEST [31] Hri
WEMARE RORSOCDUG, BIMEN AR ERE . B 0Eset s ibG, R
I, EmbasEil. i TEalomin) RDES1[31] iy RI K, RI (RECV_INT) {374 & Ay & H I
I VmEnrtgE . (3/5)

Register 10.11: DMATXCURRDESC_REG (0x0048)

B |

’ 0x000000000 \ Reset

TRANS_DECR_ADDR_PTR Zfiiithi% . #AEHI i DMA B et i istERiibht. (A
)

Register 10.12: DMARXCURRDESC_REG (0x004C)

B |

’ 0x000000000 \ Reset

RECV_DECR_ADDR_PTR & {i[iE% . #A0E d DMA B EE. MniilaE gk, (Hik)

Register 10.13: DMATXCURRADDR_BUF_REG (0x0050)

C |

’ 0x000000000 \ Reset

TRANS_BUFF_ADDR_PTR & {iihi#H%. #AEHIRIH DMA B . MpikosiEkniit. (R
i)

Register 10.14: DMARXCURRADDR_BUF_REG (0x0054)

C |

’ 0x000000000 \ Reset

RECV_BUFF_ADDR_PTR {5, #AEWIE H DMA BORTEEr. MRkt (Hik)
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10. vA K MAC

Register 10.15: EMACCONFIG_REG (0x1000)

Q o
X~ &
. & & . & € & €
> SN SRS P&
P & L Y STl K
S 5 OFS ¥ & A ST & F L
R I P N > & TN E I LS & ST
%Q, \Q\ (O% %Q) N\l
¢ W@ %

T [

|
|o| 0x0 |o|0|0| 0x0 \Reset

SAIRC % Brf il B A £ i ot YR A0 A 0¥ 4. Bit[30] #RHs Bit[29:28] HfELHE E RFHE1> MAC
Hnkar gy (080 1) T mA S, (3/5)

o 2’b0x: i AfZ% mti_sa_ctrl_i fI ati_sa_ctrl_i £ SA B4 .

e 2’b10: LA Bit[30] E 0, M| MAC K MAC #idit O 2FF7#% Y PN 2538 A2 B A (& S inif SA
FEOh . AR Bi[30] 1, M MAC 5 MAC Hihl 1 2517400 N &84 AT A (&5 i) SA
T

o 2b11: WNALKF Bit[30] & O, W MAC B ifefirf iy SA FEeh iy MAC Hiuhik O #774%
MINZS. AARAE Bit[30] & 1, N MAC BT ey SA FBerhiy MAC Huhik 1 #F77ds
M

ASS2KP ' 1 1, MAC ffiirf KA 2,000 73 py gl @ g tl. 2 Bit[20] (JE) &K
1, MAC R HICEI R T 2K S il Eit, 24 52 7 HL Bit[20] (JE) R 1
i, MAC 5B i IR /Nl 1,518 745 (FRidh 1,522 54Y) My B it. 24 Bit[20] %
Ty, A EWCRES A Z . (35 )

EMACWATCHDOG 4i% iz 1 If, MAC PN L7 I E i . MAC T AR i e % 16,383
FATHINT MG AL, MAC AENGET 2048 575 (W2R JE (18R, WIS 10,240 5797) 1Y
FWOWTCR )0 2 AERE TP CE N (E . MAC YIRS & 110 R 9 B 2 S 3 S 3 A Aoy 1
. (3/5)

EMACJABBER 4% 1 i, MAC %% %% b1 Jabber sEmF#E. MAC Wl DAfE#HK ik 16,383
TATIW MU AL, AR AR PR AR T s T R 2048 AT (2R JE Bl
FHCE, W2 10240 741) B%kdE, MAC Kl kikds. (15/5)

EMACJUMBOFRAME 1% (/% 1 i}, MAC 7 9,018 ST (5 9,022 <7451y VLAN #ic
W), ALEHNWOIRAS s B R . (305)

EMACINTERFRAMEGAP 53 8637 425 i (% i i i E] 35> IFG. - (B2/5)

e 3'b000: 96 MR,

e 3'b001: 88 HAHA].

e 3’b010: 80 M4t

o 3b111: 40 HAEmfIA]. ZEBW TR, s/ IFG 2y 64 HeAERt (IFG =100).
WAERIIA Ty akssk.
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10. vA K MAC

Register 10.15: EMACCONFIG_REG (0x1000)

4k L — v A7 anitiog .

EMACDISABLECRS iz i E iy, MAC AisaffeF AT Ay i 30118 20 MIl CRS {55
PEIE SR 2 B i R b iy 1 3 2R ST 7 AL i B . MG IR, MAC %%
or TR O I A AR B e, BE R DA IR, (BY5)

EMACMII % (75 5 AR (RS2 . X 10 2 100 Mbps #:4F, %78 1. £ 10 5 100 Mbps
Rt 5 FES(EMACFESPEED) fii—RiEFFoLlR. (/5)

EMACFESPEED %{v3t$% MIl, RMII #5213 %. 0: 10 Mops; 1: 100 Mops. (/%)

EMACRXOWN iZA7 8 1 i, FEABC T AT 24 TXCEN fil % sy, MAC e PRIt i (52 A
MAGC RFAEE I PHY BT Bt . MAC AL T4 TR, SAEH. (35)

EMACLOOPBACK %{7 & 1 i, MAC i fl [al izt Mil, MI B2kt ihi A 52 (CLK_RX) &3
BEH TAEFTL TR, A AR BE PR S . (3/5)

EMACDUPLEX iz 1 if, MAC TAEAEAAU TR, AT AR I Ak MR o AR A4 AL
AL N RO, BGAMEN b1, (30/5)

EMACRXIPCOFFLOAD 43z 1 I, MAC TR A U DAK R T B3 AT 14 16 LA MD AL,
FECARMAIRCH . B iR AGE IPvA S AR AT (R Y PAK I I 545 25/26 5 29/30 (VLAN
PRic) AR IR, IR T A RS . MAC 3847 1P Sk B i A A 2K
(IPv4 3K FE B 775) 16 (LR FTBR ] N AR e A9 KIS v (24 Ui 228 2 COE | ).
AN, ZIIREREE L. (B9/5)

EMACRETRY iz {1 1}, MAC Rt —Ikf&ki. 24 MIL 0 B g my, MAC 5 2124 1
Wit , FEAERRWURAS T T B 2 o SR 1L %A, MAC AR dE
BL B (Bit[6:5]) Myt d . SO AGE N TE TR . (3/5)

EMACPADCRCSTRIP 4iZfi# 1 i, WATEREFEME/NT 1,536 Tl T, MAC 4%
A A L Pad 5 FCS 7Bt Frf #IE K T BOR T 85T 1,636 FHr B IRKF gL ik 5]
W RER, A Z R Pad 80 FCS 7B, 2MizfiZ fily, MAC KFirfy Bell i s TAL, A
Befl. (5/5)

EMACBACKOFFLIMIT iRkt R o i 78 A A2 0h 98 5, TR BRI BB 4w, MAC 25111}
BRISHASEIR  (10/100 Mbps (1) 512 LUAEIFR]) AREALEEEL (r) . % O0GE T2 T . 00:
k=min (n, 10), 01: k=min (n, 8), 10: k=min (n, 4), 11: k=min (n, 1), HEdn=1
B . BEPLREE r BUETE R O <r <2k, (3/%5)

EMACDEFERRALCHECK ZEMts i flife. (3/5)

WA NE T — wUAkS: .
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10. vA K MAC

Register 10.15: EMACCONFIG_REG (0x1000)

4k L — v A7 anitiog .

EMACTX %A E 1 5, MAC Iy ARREHPIRTE MIl ERk . IR G, MAC Zikak
AHUAETE A BT AR 2 IR BRI, I BN BT HoAt . (325 )

EMACRX MiZfiE 11, {EHE MAC FREIARRSHLLAIZ IR B MIASIT, 4% 65 ), MAC
WCRASHLAESE 4 BT EEUS B M, FHHA A MIL BT Hofl bt (3325 )

PLTF X 287 i N0 2 R34~ Sk Wi T A A i B 7 8 . A HE MAC XU TR I,
AWK TR . (B/5)

* 2'p00: 7 FAT Rk
* 2'p01: & FHT k-

e 2’b10: 3 FEH IRk,
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10. vA K MAC

Register 10.16: EMACFF_REG (0x1004)

N
by S S
(<//
Q/OQA @Q’é@ & &L X D K @Q’GQ)QOQQ/
& @ FFx L FEKX & ¢
’31 30 10 9 8 7 6 5 4 3 2 1 0 ‘
]o 000 0O0OOGOU O OGO OO O0GOT OO0OO0OTG OTOTGOTG OQTOoO|lolo]oo]olo]Jolo o O‘Reset

RECEIVE_ALL 4iZfiE 1 1, MAC Bl e Bibiery ir A S B iy it A 40 ARy, TAEEA TR
il bt pE g . SA B DA BRI A RUCR S T BRI RO SR Gl BRI« 243% 00
SR, R SR IR LML 2 25 i SA B DA sihbid g & b AR F . (8/5)

SAFE 4iZfiE 1 HF, MAC KU SA FE S HERERY SA F A7 as Pa PRI TILEL . PRI
BEAM, M MAC ZFrmit. Mz A, MAC HR9E SA Uik FUBCRF B B g i & 21 H A RX
ARSI SAF (L. (895 )

SAIF 4% B 1 I, HIhEAG AR S g F EF T SA sl HeE . SA 5 SA 2F77as UL
FI MR AR AR SA Mk g, 2M4iZAE AT, SA 5 SA ZEFEREANUTHL B MR bRIc b R
i SA Hihbd k. (3/5)

PCF Xeefs il A il (F i ieism) mwikk. (5)
* 2'000: MAC s Hs i A 42 il i
* 2'p01: MAC IR iz SMNY A Tl Wik A4 AR, RIGEX SEMURE o bk g -
o 2'010: Hifi MAC Hihbid JE25 MK, MAC 20K A 2 il it S 25 1 AR o
e 2b11: MAC ¥ S il Huhl 1 i 42 il ol
B IR AL B AT £ AR 25 AF:
o &M 10 MAC b TF AW ALK, sl A frasmfs 2 (RFE) B 1 R -

o ZfF 20 MR HIA AR Bit 3 (UP) B 1 mh, Bl H igiihk (DA) SR 2
#&Hhk st EMACADDRO L,

o Ak 3 liing Type FB A 0x8808, OPCODE B4 0x0001 .

DBF jtfi¥ 1 )5, AFM (Address Filtering Module) bk & [H 1E A f AR Sliot, - HLATAT Hifthad
IEBCEICR. AL, AFPM BLHCRH LR BT I R ) 3. (89/5)

PAM 243z ( 8 1 I, AR A SIEI B A 26 H posbht (HAHUE 7 Bor s —A0h “17)
R g . AL, 2RI IR T HMC (. (8/5)

DAIF 3% (8 1 I, MU AR HRE T BRI 2 Rl DA sbhk U AT Bt g . A, A7
W IE R g, (3/5)

PMODE %8 1 i, duhkid S Beiur L e e A, A B Ak etk anfy. PR
(PRI_RATIO) . 1 I}, E2EIREICIRE T 1 SA B DA JES A RICIRE L. (3/5)
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10. vA K MAC

Register 10.17: EMACMIIADDR_REG (0x1010)

\L_
S o & =\
55 & & & K&
N N\ N N\ NN
’31 16 | 15 11| 10 6|5 2 1 0 ‘
]o 000 O0O0OO OO OO OO OO0O0O0 0 0 0x00 0X00 0x00 olo \Reset

MIIDEV %5 B3R 32 4~ PHY & B E—14. (3/5)

MIREG X LEfAEfrit PHY Seas ik i ny ik 2 v . (B/5)

MIICSRCLK CSR B35, BUEHIEE M 1.0 MHz ~ 2.5 MHz, (1/5)
* 4’b0000 4 APB 444 80 MHz B, MDC F4i%e 2l APB_CLK/42.,
e 4’00010 ¥4 APB 4% 4 80 MHz B, MDC H4ii= 4 APB_CLK/26.

MIIWRITE %fiE 1 B, FRMH M B FAASA S EE. Rz RE 1, WERRXE 41
HUEefE, BB A M B S5, (B/5)

MIIBUSY 75 A PHYADDR 577l PHY Bdla 2 fias 2 0, AL NIRHGEHE O. FET 1) PHY %77
aedUIfE], FOERFILALE Y 101, FOREEEE P IEAEI T BRARZAIg MAC 5%, PR
FEaia. B, 76 PHY SHEEIR, PHY HdEarfids (MIEHR) WARFFARL, BB MAC
B, X @R, HA MR 0EZ T, 74 5 MAEARARI . JGgEmEE
G E RAE R — MR G A 2Kk A . BT AESE MBS ARG PHY A%k wiil %]
MAC, HIflf PHY REFTE, AR SIRE RS A, (B 5 IE/ H 3hiEiR)

Register 10.18: EMACMIIDATA_REG (0x1014)

) \e
@ Q?/S
K N
N )
’31 16 | 15 0‘
]o 000 0O0O0GOGO OGO OGO OTOTO OO0 O 0x00000 \Reset

MIL_DATA i 7 Bral e BB EZ I M PHY 2B 16 A, SR B SHIEZ iE S A
PHY 19 16 iERE(E. (59/5)
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10. vA K MAC

Register 10.19: EMACFC_REG (0x1018)

«
N N
Q%Q/ & O
X & & SELLL
]31 1s|15 e|5 4|3|2|1|o‘
] 0x00000 |0 0 000000 O o| 0x0 |0|o|o|o\Reset

PAUSE_TIME 1% BLOR 74 A 147 i WP 27 (5 18 7 B b (R (L. A SR {52 [ (21 0 5 Ml
PP [ 4, R AE H AR b 2 A DOt ph RS, A BEXT IS AR AT I 4L
Ao (B/5)

PLT %7 Belic B8 (5 i e et B S A BI(E.  BI{EV IR 2T Bit [31:16] Hlic B {5t
). 4, 4nit PT=100H (256 A~AfpR) 7 H PLT = 01, MIFE &R — R 5 228 4
BRI ] (256-28) [ 2 Jik5E N, PATR IR A RIERBIE: (5%5)

* 2'000: FfEEE I ANEZ 4 IFEE (PT-4 BRI ) .
* 2'001: FEEE ISR Z 28 DB (PT-28 B -
* 2'010: FEEE IS AR 144 BRI ] (PT-144 I BRIE] ) o

o 2’011 [RE LRSI E] B 25 256 MRFER (PT-256 ANIFER) o I B [l SOATE MIl 21
A 512 i (64 A7) Bl .

UPFD 44— MEp{Ei A7 |EEE Std 802.3 Wit i ME— 1 Z FLIb iy, ALPREFEIT. 4% (78 1
I, MAC A5 ] ARSI 3 i 1) B ik P R 455t XA BB ik LY 1% 7E EMACADDRO 5 #7472 Al
EMACADDRO K& f7as 8 E . 2RI A, MAC (UG I BA ME— 4R Huhk p 2 i

RFCE Y4iZfiE 1 1, MAC RSB ARHENT, HR AR ae XA ER) CEFE) ). Mixfiid
BEIF, K PRSI R S E . (B9/5)

TFCE 74U TALUT, M08 1, MAC SEREF A B #E A g fsml. 4% = Ay, MAC
MR R R 1L, MAC A RRAT AR T, R TAGUT, %605 1 i, MAC B
A Sz A, KT R, (B/5)

FCBBA % fifE A LIRS a5, Qi TFCE A28 1, WAL AR T G 15 K fg . 1
ST, TG ARSI TR0, MRFHZAEA 1700, a5, R A0
PR R b1, MGy hli i B, R Ak SR B BN WG i EFE A T B L b
SEUE, MAC FRZAI AR 100, mERI T AN G, HERZAPER . R TEAT,
Mi%ACE 1 (FFHL TFCE B 1) mf, ¥ MAC #iiE . eI, 24 MAC 3 21— i
W}, KiEgIHR AL RAREE, SEEEE. 24 MAC BicE X THGECR, BPA 8 H 35
M. (B/5&E/HhiER) (FCB) (/%) (BPA/Backpressure Activate)
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10. vA K MAC

IREMEE

Register 10.20: EMACDEBUG_REG (0x1024)

5 X ©
& & &@* Lo &L & & & LS8 &L

& @Xv ICLFLE & & & &8

’31 | | |23|22|21 20|19|18 17|16|15 10|9 8|7|6 5|4|3|2 1|0‘
’o 0 0 | |O|O|O|O><O|O|OXO|O|O 0 0 0 O O|OxO|O|OxO|O|O|O><O|O‘Reset

MTLTSFFS %k P, %073 MTL TxStatus FIFO B3, ik, MTL RNAEREZATHE L1
. (H3E)

MTLTFNES %A m i), R MTL TX FIFO A=, Rls—tefidin Tk, (Hik)

MTLTFWCS mra-P-if, %2 MTL Tx FIFO S HI8HIS , IF LT i fe4m e Tx FIFO, (A
%)

MTLTFRCS i%FEr#5 Tx FIFO S HISe RS (Hik)
* 2’b00: ZIHIRES.
* 2'001: READ R (FF¥ufifesn®] MAC Khtdt) .
o 2b10: 75k MAC % 3%441) TxStatus.
e 2'011: B AR TxStatus B(jEH 25 Tx FIFO,

MACTP 4iZfi Ay i, R MAC Rk gib TR EIRE (T a0 TG, NI A&

. (i)
MACTFCS #%FBkm MAC f&biis il g bR (k)
* 2’b00: ZSPRIRES.
o 2'b01: ZEFFHT—MiEy IFG BB i R S 45
© 2'b10: A FF ZIEEFM (X TR
o 2’b11: Lkt AW

MACTPES {0 H-FI, 27n MAC MIL R sl | B IEAE Bl fe kit , AT 2 mRE. (A
%)

MTLRFFLS %52 Er 47 Rx FIFO W3 g lieiR s (M)
* 2'000: Rx FIFO Jy%s
* 2'b01: Rx FIFO S FE/K R T it s 44 il % A I
e 2’b10: Rx FIFO $E 77K 1w it st 44 i 0 1
e 2’b11: Rx FIFO .

AP T — ks
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10. vA K MAC

Register 10.20: EMACDEBUG_REG (0x1024)

Ak I —pU A Ar da ik .
MTLRFRCS %54 T Rx FIFO BBz hlssmkzs: (Hig)
* 2’b00: ZEPHARE.
o 2'001: EHUTEE.
© 2'b10: FHREMEALRES (HITHI#L) .
© 2’b11: FlHMEHEAURE .

MTLRFWCAS % h i HF I, %08 MTL Rx FIFO Sis il #sisih , - IEAER 20 3 i i f% 1%
F FIFO, (M)

MACRFFCS (7 0y HLF- I, %7 Bedn MAC Belfioifa il gt /N FIFO 3525 12 il 4R 1 3%
ZhRE . RFCFCSTS[] 2R FIFO Sz il #r itk . RFCFCSTS[0] 4 FIFO 5 ALl iR
e (Hik)

MACRPES % AP, %0738 MAC MIL IS | BEIEAE T3l Bl , A AL T 25 RDR

e (HiE)
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10. vA K MAC

Register 10.21: PMT_RWUFFR_REG (0x1028)

&
$0<<
&K
&
<

C |

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

WKUPPKTFILTER (/5)

* RWKPTR 2F O I}, MeapfidefCRILuES: O mmei i 75 Bilhr. bit[31] w4tk 0,
bit[30:0] Ay Ay AL WRAR R ALE 1, AR 2XCEI I i 3845 O Y offset+] (j=0-30)
PEATBRMC, 75 WA 5 -

* RWKPTR 25T 1 I, Bbayfras QR igas 1 pomelemir) 537 bRk fz. bit[31] 414 O,
bit[30:0] A=A Fr AL . WA BRI AL E 1, AR 2XUCEI R MY i 3845 1 9 offset+ (j=0-30)
PEATHRRC, 75 AN L -

* RWKPTR 2&F 2 I, BbaFfran iR igas 2 myme et 535 Bk fz. bit[31] 414 O,
bit[30:0] 7 F5 Fr M AL WA BRI FLE 1, AR 2 XN MUY L JE4% 2 19 offset+ (j=0-30)
PEATBRMC, 73 WA 5 -

* RWKPTR #F 3 i, MapfrdfCRiduga: 3 mmeimiing 7 5 Bikhr. bit[31] w4 0,
bit[30:0] Ay AL WA R ALE 1, AR 2XPUCBI MY i 3845 3 11 offset+] (j=0-30)
PEATBRMC, 75 WA 5 -

* RWKPTR 25 4 I}, bit[3)/bit[11)/bit[19/bit[27] AR H iybht 28, 1 AR, 0%
gkt bit{o)/bit[8)/bit[16)/bit[24] 4N T idikds 0/1/2/3 HyffifENL .

e RWKPTR 2 5 I}, bit [7:0)/[15:8)/[23:16)/[31:24] 43 BfC 3 T 3k ks 0/1/2/3 Wb
B offset {iz.

e RWKPTR 27~ 6 Fif, bit [15:0] At yE2E 0 ) CRC 114, bit [31:16] Hit 2% 1 i CRC
THEAE, M offset FEATFFURTTEBHEM F 1719 CRC16., iHH AN

Gz) =o' 4215 + 22 +1

o RWKPTR 4T 7 if, bit [15:0] it 2 i CRC 1H554H, bit [31:16] Jyidyss 3 ) CRC
WHRAE, M offset IR AT iy 717y CRC16. 13430

G(x) =2 42 422+ 1
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10. vA K MAC

Register 10.22: PMT_CSR_REG (0x102C)

A &
2 L9 =
RN &~ S F D TLO S S
& & & &5 & & &L 5 @ig%*“
<§ N & @ o & *\v & SEX
’31 30 29 | 28 24 | 23 10 9 8 7 6 5 4 3 2 1 0 ‘
]oo olo o o o ol]o 0 0o 00O O0OOUOTU OGO OGO 0 O0floojo ofo]|o0]|o0 oooo\Reset

RWKFILTRST # 1 i}, {E27Eas RWKPTR & 074 0. (/5% 8/ H shisk)

RWKPTR 5 K fHH 7, GAMA AL £ 27728 PMT_RWUFFR (93 OR300 PMT_RWUFFR B8 (2
%)

GLBLUCAST & 1 ffifigif i H bl sk s i B A et (3v/5)

RWKPRCVD ‘& 1 RS T e me SR — sl (3 H 3l B/ s )

MGKPRCVD & 1 £HLE] T magic Mifg—ugHfh. (15 H 3 B/ i i)

RWKPKTEN 5 1 RH i i femefe i iR st (30/5)

MGKPKTEN i 1 £HIlifE magic Wiy IR M. (30/5)

PWRDWN & 1 RH] EMAC #2Ui CF A 2B i, RITE 2 B B Y magic el & im et
i, H 5 MGKPKTEN, GLBLUCAST &% RWKPKTEN & 1 B 44 %. (355 EaiEg)
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10. vA K MAC

Register 10.23: EMACLPI_CSR_REG (0x1030)

' N ' N
%@C\Q’ K %&% <<§ é”c\@ QéQé é’}\\@ Q@FQ«%@%&
@ SERME @ PP VA VP VPPN
’31 20| 19 18 17 16 | 15 10 9 8 7 4 3 2 1 0 ‘
[0 o 0 0o 0o 0o o 0o o o ofoJoJoJoJo 0 0 o o ofo]o 0 0[o]o]0]Reset

LPITXA ptfifstil EMAC #EAEGE H LPIHARS, 24 LPITXA fiI LPIEN B 1, - HBra i) IE & A s
4B A %2 I, EMAC HEA LPIHAR, 245 2 KSR fiinhE H LPI . 248 0 1), LPIEN
HEEH EMAC gt ABGEH LPI AL, (52/5)

PLS iR PHY BEHORAS, 1 FoRifmiy), 0 Fnieil. (3/5)

LPIEN # 1 %] EMAC Kttt A LPIARES, B 0 KB EMAC B LPURESIHZIEFRE. »
LPITXA £ 1 3 Ho.y T EMAC UL BT HY Aas i (AR th LPURZSI, tbfiwd 0. (89/5/H
ZHRR)

RLPIST ‘& 1 3H] EMAC IEfE#: LPI 841, (3/5)
TLPIST & 1 %] EMAC IFfE k3% LP F%. (3/5)

RLPIEX i 1 %W EMAC HlluimC £ 1k H LPI 731, BB LPURAS, I F IEHHSERE,
AT M PO 0. (/A S B A/ )

RLPIEN ‘# 1 %] EMAC Hliuin 2 2] LPIF8IF HEA LPURES, S s gise sl 0. (B H
BCE/BRE )

TLPIEX # 1 %] EMAC %kt 27774 LPIEN 33 0, Jf H LPI_TW_TIMER i1 J5 B Z5E
LPUARAS, A7 e B untiy 0. (/B St a/ s i)

TLPIEN i 1 %] EMAC i9%¢77 4 LPIEN B 1 IR &ISIRHEA LPUIRES , 64017 BB EIUN Y O
(/1 S

Register 10.24: EMACLPITIMERSCONTROL_REG (0x1034)

& &
S S
& o R
@Q’é N4 N
@ N N
’31 26 | 25 16 | 15 0‘
]ooooooo X 3 E sooooooooooooooo\Reset

LPI_LS_TIMER it 3¢ LPI FE 4 & ik 4 W B2 2 By BR 2 BT SR i fe /st ia) (Z2%9). # ¥ IEEE
FREBRAE N 1 B, (BY/5)

LPI_TW_TIMER Il {3 EMAC FE KR IEH W2 mi 5 1k % % LP i/ Mt e) (Z280) . fEX AN
WSR2 )G, A TLPIEX Wiz 1. (B/5)
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10. vA K MAC

Register 10.25: EMACINTS_REG (0x1038)

’ 31 11| 10

9 3
]ooooooooooooooooooooooooooooooo\Rese»c

LPINTS 5fERAKMTBE R I, %00 H T35 8 MAC & SHHL bl A SR LPURAS . %407
TEBE A (LPHERIARESHArd) /Y BIO] mhiE %, (Hik)

TINTS 4 REMEf]—ASRMFaLET, ZALE 1 (R H 3/ 55 R)
o ARGUINAME AT BRI H AR 18] AR s v i E R

o B ran PR . REED PRI BCE 1. AU [ BRES AR AR Bit[O] I, ALHE
o (ERERCAMITAIEL, M8 1 W, AR RGN TAE A5 T 2R F AR Rl a9 s . 7Ei%
R, AR EESE S TEE .

PMTINTS 7 s U R3] — AR S sl e i, % 60E 1 (WL PMT 42 HIAIRES A A i
Bit[S] #1 Bit[6]) . HhTXF PMT 2 Hi AR A7 A7 B BEBURAE, BIt[S:5] B Emt, i E. R
AAERZ DT B P T i) PMT By, %A A%k (Hi)

Register 10.26: EMACINTMASK_REG (0x103C)

S v%{_ el S 4 S
3 S ° St
§ S g Q P
& N @ & ¢

’31 11|10|9|8 4|3|2 0‘

’ooooooooooooooooooooo|o|o|ooooo|o|ooo\Reset

LPIINTMASK & 1 i}, mi T WpRESFrae st LPL WS L BE, B4R 1k P Il 5 i file
Ko (B/5)

TINTMASK & 1 i}, i IR H A A IS R B0 BRSO B, AR 1k E 5 1
1o AL T IEEE1588 I RIBNA AL, A MR, %ARE. (8/5)

PMTINTMASK B 1 1}, i WpIRESE7rde b PMT HIBRIRES LI BCE, 028 P Il (5 S A0 5
fii. (B/5)
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10. vA K MAC

Register 10.27: EMACADDROHIGH_REG (0x1040)

16|15 0‘

’0|ooooooooooooooo| OXOFFFF

‘ Reset

ADDRESS_ENABLEO Zfvis2® 1, (Hi%)

MAC_ADDRESSO_HI % FEBAL 45— 6 47 MAC bk 16 47 [47:32]. MAC fii Ff it Bk
ERE BT, R MAC IS A BIE s aas ] () ik, (59/5)

Register 10.28: EMACADDROLOW_REG (0x1044)

E ]

‘ Reset

] OXOFFFFFFFF

EMACADDROLOW_REG %5 Bt 54—~ 6 7747 MAC HIhik 4% 32 fi7. MAC it T3 i i 51
M, FF MAC HhER A tefmiiaz bl CEres) mik. (89/5)
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10. vA K MAC

Register 10.29: EMACADDR1HIGH_REG (0x1048)

Qo & S
§%§ o) 27
<& ?9 \({(/ Qio
P, ) S &
W' i 5 N
’3l|30|29 24|23 16|15 0‘
] 0 | 0 | 0x00 |o 0 00 0 0 O o| OXQFFFF \Reset

ADDRESS_ENABLE1 4% (& 1 i}, #ihbidpg e %8 4 MAC bt bfr5e 600k, 4%

PR, MUk ad PEAHORE 200 T Dk k. (8/5)

SOURCE_ADDRESS 4% 1 i, EMACADDRT [47:0] 58:iiifty SA FESEAT S . M4i% 07
Al fli ] EMACADDR1 [47:0] H8:0ioiif) DA FEt bR .. (/5)

MASK_BYTE_CONTROL ix26fi & it il i, T IR MAC #ithk =775, 24 &5 i), MAC R
SRR DA B SA (AN 475 EMACADDRT 277 N A AT HLE o B — s il 727

HOFERS AT -
* Bit[9]: EMACADDRT 2175 [15:8].

e Bit[28]: EMACADDR1 2784 [7:0].

e Bit[27]: EMACADDR1 Zif7aHIk [31:24].

e Bit[24]: EMACADDR1 #f7a& [7:0].

AT DA I R I ) — B2 DE—dhE (PR AhEEE) . (B5)

MAC_ADDRESS1_HI ZFEEAL 4 A 6 47 MAC Huhkfies 16 17 [47:32). (B/5)

Register 10.30: EMACADDR1LOW_REG (0x104C)

[

d

’ OXOFFFFFFFF

‘ Reset

EMACADDR1LOW_REG ZFEEHL &4 — A 6 5345 MAC HuhkffE 32 1. WAL Z G, %2947

ANZBICE, PR T BN R AER . (B/5)
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10. vA K MAC

Register 10.31: EMACADDR2HIGH_REG (0x1050)

o
(</Q/ %q/ ,&Q\ N\
%VQ}/QQ{(/% o &
&L & &
QQ‘ QQ\ %‘k‘/ Q}A Q/
WS W @ g
’31|30|29 24|23 16|15 0‘
0|0 0x00 0 0 0 0O OO0 0 O OXOFFFF Reset
[o]o] | | |

ADDRESS_ENABLE2 Y4z & 1 i}, Huhlidjeasidefd /26 =1 MAC siht #7550, 4%
DA, it pEas B HO 2% B Tt g ng it . (52/5)

SOURCE_ADDRESS2 :4i%fii i 1 iy, EMACADDRZ [47:0] S0ttt SA ¥ Beilb AT IR . % fr
SIS, i EMACADDR2 [47:0] 5 4iiiin DA FEHATILE . (3/5)

MASK_BYTE_CONTROL2 x2&fi@htlcailfs, T S MAC bty . SE &N, MAC
ASREUENR) DA 50 SA M 5175 EMACADDR2 517 a7 i N A UEAT LU o BE— R il 7
TR AR :

e Bit9]: EMACADDR? 277487 [15:8].
* Bit[28]: EMACADDR2 27485 [7:0].
e Bit[27]: EMACADDR2 ZFf7:4%(% [31:24].
o Bit[24]: EMACADDR2 ZF 7744 [7:0].
A DA AL B R ) — s A TR g e (PR disbhkidng) . (3/5)

MAC_ADDRESS2_Hl %A &5 = 6 &4 MAC Hihikfitm 16 £7 [47:32]. (3/5)

Register 10.32: EMACADDR2LOW_REG (0x1054)

E ]

] OXOFFFFFFFF |Reset

EMACADDR2LOW_REG ZF Bl &5 =4 6 53457 MAC Mtk 32 . FEVIIGILZ G, Z2H1F
RNV IZHACE, A ZTFENERAER . (B/5)
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10. vA K MAC

Register 10.33: EMACADDR3HIGH_REG (0x1058)

o\(’b
o & N
@@Q \({O’ Qg’%
&9 o ©

QQQ\OQQ\ ?@\E Q)J‘A ?@/

Yo N\ N A\
’3l|30|29 24|23 16|15 0‘
] 0 | 0 | 0x00 |o 0 00 0 0 O o| OXOFFFF \Reset

ADDRESS_ENABLE3 iz fii# 1 i, Mt JEasi i 28004~ MAC Mt 758 6 k. 241%
PRI, Mk ad PEATSHORE 200 T pE k. (8/5)

SOURCE_ADDRESS3 4% {ii% 1 if, EMACADDRS [47:0] H0itiiny SA FESEATHA . 24127
A}, fli ] EMACADDRS [47:0] H#:0ieif) DA FEt TR .. (/5)

MASK_BYTE_CONTROL3 x2&fi@htcailfs, T S MAC fht51y. SE &N, MAC
ASFFEUENR) DA 50 SA M. 5175 EMACADDRS 517 a7 i N A UEAT LU o BE— A il 7
TR AR :

* Bit[9]: EMACADDRS 277487 [15:8].
* Bit[28]: EMACADDRS 277445 [7:0].
e Bit[27]: EMACADDRS ZFf7:4%(% [31:24].
o Bit[24]: EMACADDRS ZF /744 [7:0].
A DA AL B R ) — s A TR g e (PR disbhkidng) . (3/5)

MAC_ADDRESS3_HI i%FEtu &80 6 575 MAC itk 16 7 [47:32]. (3/5)

Register 10.34: EMACADDR3LOW_REG (0x1060)

E ]

] OXOFFFFFFFF |Reset

EMACADDR3LOW_REG iz Bt &5 U4~ 6 54y MAC btk 32 fii. FERIIRiLZ s, %AF7F
ANZBICE, PENZ T BN R AIER. (B/5)
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10. vA K MAC

Register 10.35: EMACADDR4HIGH_REG (0x1064)

™ gb‘ &Q\ N
> < &
%5 2 2 $
L + & s
O ) (%) O/
NG N\ @ g
’31|30|29 24|23 16|15 0‘
] 0 | 0 | 0x00 |o 0 00 0 0 O o| OXOFFFF \Reset

ADDRESS_ENABLE4 Y4iZ{ & 1 i}, Hulikid pEasfde s j 55 0 MAC Hihtdbfr5e 5t k. 4%
DA, it pEas B HO 2% B Tt g ng it . (52/5)

SOURCE_ADDRESS4 :4i%fii i 1 iy, EMACADDR4 [47:0] S0ty SA ¥ Beilb AT IR . % fir
SIS, i EMACADDR4 [47:0] 54iomin DA FEHATILE . (3/5)

MASK_BYTE_CONTROL4 X2&fi @Bt ilfs, T S MAC bty . HE &N, MAC
AL DA 50 SA M 5175 EMACADDRA 577 a7 i N A UEAT LU . BE—fr il 7
TR AR :

e Bit[9]: EMACADDR4 2577487 [15:8].
* Bit[28]: EMACADDR4 2f 774855 [7:0].
e Bit[27]: EMACADDR4 2F 7744 [31:24].
o Bit[24]: EMACADDR4 ZF 7744 [7:0].
A DA AL B R ) — s A TR g e (PR disbhkidng) . (3/5)

MAC_ADDRESS4_HI iZFEtu &5 1A 6 75 MAC itk 16 7 [47:32]. (3/5)

Register 10.36: EMACADDR4LOW_REG (0x1068)

E ]

] OXOFFFFFFFF |Reset

EMACADDR4LOW_REG iz 7Bt &5 4> 6 51y MAC it ik 32 fii. FERIIRLZ s, %AF7F
ANZBICE, PENZ T BN R AIER. (B/5)
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10. vA K MAC

Register 10.37: EMACADDRS5HIGH_REG (0x106C)

0\33
o) & N
§%§7 §§ §?
%)
@@Q \({O’ Qg’
&& 9 S >
Yo N\ N A\
’3l|30|29 24|23 16|15 0‘
] 0 | 0 | 0x00 |o 0 00 0 0 O o| OXOFFFF \Reset

ADDRESS_ENABLE5 4z {1 i}, Huhbid JEgspidifli 25 75 MAC sk dbf75e 60 uE. 4%
DA, it pEas B HO 2% B Tt g ng it . (52/5)

SOURCE_ADDRESS5 4% % 1 if, EMACADDRS [47:0] 5420ty SA FESEATH . 24127
A}, fiF EMACADDRS [47:0] H#:0iciif) DA FEt T .. (/5)

MASK_BYTE_CONTROLS x2&fi@htlctilfs, T S MAC bty . HE &N, MAC
ASFEIEN) DA 50 SA M54 5 EMACADDRS 517 a4 i N A UEAT LU . BE— Al 7
TR AR :

e Bit[9]: EMACADDRS 277487 [15:8].
e Bit[28]: EMACADDRS 277485 [7:0].
e Bit[27]: EMACADDRS 2Ff7:4%(% [31:24].
o Bit[24]: EMACADDRS ZF 7744 [7:0].
A DA AL B R ) — s A TR g e (PR disbhkidng) . (3/5)

MAC_ADDRESS5_HI i%FEtu &85 6 75 MAC itk 16 7 [47:32]. (35 )

Register 10.38: EMACADDR5LOW_REG (0x1070)

E ]

] OXOFFFFFFFF |Reset

EMACADDRSLOW_REG %7 Bt & 55731 6 71y MAC it ik 32 fii. FERIiRibZ s, %37
ANZBICE, PENZ T BN R AIER. (B/5)
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Register 10.39: EMACADDR6HIGH_REG (0x1074)

% & /\Q\O\/ QD
@@Q \({O’ Qg’%
&9 o ©
QQQ\OQQ\ ?@\E Q)J‘A ?@/
v o N N N
’31|30|29 24|23 16|15 0‘
] 0 | 0 | 0x00 |o 0 00 0 0 O o| OXOFFFF \Reset

ADDRESS_ENABLE6 iz fii# 1 i), Mt JEasi i 8-t MAC Mt f75e 6 k. 24i%
PRI, Mk ad PEATSHORE 200 T pE k. (8/5)

SOURCE_ADDRESS6 4% f{ii% 1 i, EMACADDRS [47:0] 50ty SA FESEATH . 24127
A}, fliFH EMACADDRS [47:0] H#:ioif) DA FEat bR . (/5)

MASK_BYTE_CONTROL6 x2tfi@htlctailfs, T S MAC bty . HE &N, MAC
ASFEUEN) DA 50 SA M. 7175 EMACADDRG ¥ 17 a4 i N A UEAT LU o BE— Al 7
TR AR :

* Bit[9]: EMACADDRG 277487 [15:8].
* Bit[28]: EMACADDRG 277445 [7:0].
e Bit[27]: EMACADDRG 2Ff7:4%(% [31:24].
o Bit[24]: EMACADDRG ZF 7744 [7:0].
A DA AL B R ) — s A TR g e (PR disbhkidng) . (3/5)

MAC_ADDRESS6_HI i%FEtu &4t 6 7 MAC itk 16 7 [47:32]. (35 )

Register 10.40: EMACADDR6LOW_REG (0x1078)

E ]

] OXOFFFFFFFF |Reset

EMACADDR6LOW_REG %7 Brt &5 L4~ 6 71y MAC itk 32 fii. FERIiRibZ s, %AF7F
ANZBICE, PENZ T BN R AIER. (B/5)
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Register 10.41: EMACADDR7HIGH_REG (0x107C)

o\/’\
A A\ & N
%)
@@Q \({O’ Qg’
&& 9 S >
Yo N\ N A\
’31|30|29 24|23 16|15 0‘
] 0 | 0 | 0x00 |o 0 00 0 0 O o| OXOFFFF \Reset

ADDRESS_ENABLE7 YiZfi# 1 1, Muhbad i 5\ 4> MAC sihtdEfroe Seidug. 2ix
PRI, Mk ad PEATSHORE 200 T pE k. (8/5)

SOURCE_ADDRESS7 4i%fii i 1 iy, EMACADDRY [47:0] S0t SA ¥ Beilb AT IR . % fir
SIS, i EMACADDRY [47:0] 54ioming DA FEHATILE . (3/5)

MASK_BYTE_CONTROL7 X2&fi@htcilfs, T S MAC bty . SE &N, MAC
ASFEUENR) DA 50 SA M. 5175 EMACADDRY 517 a7 i N A UEAT LU . BE— A il 7
TR AR :

* Bit9]: EMACADDRY 277487 [15:8].
e Bit[28]: EMACADDRY7 2f 7485 [7:0].
e Bit[27]: EMACADDRY7 ZFf7:4%(% [31:24].
o Bit[24]: EMACADDR7 ZFf7:44(% [7:0].
A DA AL B R ) — s A TR g e (PR disbhkidng) . (3/5)

MAC_ADDRESS7_HI ZFEfl &% A\~ 6 75 MAC #ihkides 16 47 [47:32]. (B/8)

Register 10.42: EMACADDR7LOW_REG (0x1070)

E ]

] OXOFFFFFFFF |Reset

EMACADDR7LOW_REG iz Bt &5 /\ 1> 6 71y MAC itk 32 fii. FERIIRILZ S, %RAFTF
ANZBICE, PENZ T BN R AIER. (B/5)
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Register 10.43: EMACCSTATUS_REG (0x10D8)

S
&
S > ) @\@ s &
@ oF &£ & @
4 © < Q £ &
N > NS NASEECEEN
’31

17| 16 | 15

’OOOOOOOOOOOOOOOO

|
OOOOOOOOOOOOOOOO‘

JABBER_TIMEOUT % fu &/ Bl g i Are Pl sl 4 (1701). (Hik)
LINK_MODE % v 3R 4 1 4 mi it (i) -

o 100: XL THH .

° 1'b1: AMTHIR.

Register 10.44: EMACWDOGTO_REG (0x10DC)

AN
& S & &
D $Q &L <>O
@ Q¢ N
’ 31

17| 16 | 15 14 |13 0‘

’OOOOOOOOOOOOOOOOOO

0x0000 \ Reset

PWDOGEN 4i%{ii#& 1 H EMACCONFIG_REG Bit[23] (WD) & {iif}, WTO “£E (Bit [13:0])

PEBMOWIR B T VA . MO T, Bl EMACCONFIG_REG Bit[23] (WD) #i1 Bit[20]
(JE) sl (B3/5)

WDOGTO 34 Bit[16] (PWE) i 1 H MAC BLEF/ra Bit23] (WD) AR, %5 BOH AR

O T )RR o SRR Y T K BB XA B, AR AT WCRE 2 I3 B R
R, (5/5)

Register 10.45: EMAC_EX_CLKOUT_CONF_REG (0x0000)

Q
N
X S
9 2
\s&/ 0&9
o o
GQ’& 09& 09d«*
& & &
’oooooooooooooooooooooooo| O><02|O><O4 \Reset
EMAC_CLK_OUT_H_DIV_NUM 4ffif§ RMII PHY I}, RMII CLK {ifi F§ 9 &E PLLA CLK, 472 %K

. (B5)

EMAC_CLK_OUT_DIV_NUM %4ffif§ RMII PHY B}, RMIlI CLK fifi fff B¢ PLLA CLK, #EfT3%0%
. (B%5)
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Register 10.46: EMAC_EX_OSCCLK_CONF_REG (0x0004)

Q
\QQ Q® '\Q® X
N\ O N4 O
o S p S p
AN $ ¢ $
o7 ’ S ? N
Q7 O/ O7 O/ O7
é"’& 09% Q/o% 09% 0/0% 0/0%
$ v v v v v
& > & > & &
’31 25| 24 |23 18 | 17 12|11 6|5 U‘
]oooooooo 0 1 9 19 \Reset

EMAC_OSC_CLK_SEL % f#kE 24 RMIL PHY B, AR 23 ANER PHY 4t i iE R
RMII CLK, %A E 1 W, AN SR CLK; %075 O mf, il P93 PLLA CLK, (/%)

EMAC_OSC_H_DIV_NUM_100M RMI/MII 3505355 27 e, 24 EMAC_EX_CLKOUT_CONF 434

FAEME R 100 MHz 1. (/5

EMAC_OSC_DIV_NUM_100M RMI/MII #5427t e, 24 EMAC_EX_CLKOUT_CONF 4345 %17

rBEA 100 MHz I}, (3/5)

EMAC_OSC_H_DIV_NUM_10M RMII/MIl =380 535 25 748, 24 EMAC_EX_CLKOUT_CONF 434

FAEAE 10 MHZ B, (B/5)

EMAC_OSC_DIV_NUM_10M RMII/MIl #0534 75 745, 24 EMAC_EX_CLKOUT_CONF 44 %5 17

WACE N 10 MHzZ . (8/%5)

Register 10.47: EMAC_EX_CLK_CTRL_REG (0x0008)

<
FR S
S
L9 «O /
3 FNND S
&° 070207 2 0707
\@@ @?‘ @?‘ @?g@@ @?‘ @?‘
’31 6| 5 2 1 0‘
]ooooooooooooooooooooooooooo ooo\Reset

EMAC_MII_CLK_RX_EN Ethernet RX CLK fiifgf. (i5/5)

EMAC_MII_CLK_TX_EN Ethernet TX CLK {fifigfr. (32/5)

EMAC_INT_OSC_EN 7£ RMII PHY #zF i F 8 PLLA CLK. (32/5 )

EMAC_EXT_OSC_EN 7 RMII PHY #5X i F #M5R XTAL CLK. (32/5 )
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Register 10.48: EMAC_EX_PHYINF_CONF_REG (0x000c)

' é ')
@ < ©

%Q;é ?@ %Q)
@ S @

’31 16 | 15 13 |12 0‘

]oooooooooooooooooooooooooooooooo‘Rese»c

EMAC_PHY_INTF_SEL ##11) PHY $ 113471, Ox0 %7 PHY 2 MIl, Ox4 277 PHY Jy RMIL, (3/5)

Register 10.49: EMAC_PD_SEL_REG (0x0010)

) al
@%@é Q/@ vo
A

E [

]oooooooooooooooooooooooooooooo|O‘Reset

EMAC_RAM_PD_EN VUKW RAM HiL{fifiE(5S-, Bit 0 1T TX SRAM, Bit 1 fiF RX SRAM. &
1 Fo. (B/5)
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11, PC =4 %

11.  12C $ifse

111 ik

I’C (Inter-Integrated Circuit) &2k i T{#f ESP32 RIZANSMB a4 TilAE . ZAMBE& T AL —4~ IPC &
%

1.2 FBRE
PC HA AT LA
o SCRFEAURAA ML
o IHiZ THZ MHLETE
o SCRppRIERE (100 Kbit/s)
o SRR (400 Kbit/s)
o 7 ¥F 7-bit LK 10-bit F-4ik
* SCRF M) SCL i h S AR S K 4
o SCRFRTGRAR KT M A R T fiE

11.3  12C Jyfehlih
11.3.1 12C fj4r

PPC 2 WLk, h SDA LRl SCL M. XL E NIt . Hik, 1PC Gk EarAskEzA
Shi, BHERR A E A EHA K — DAL FHLE S S LD ML

FHEITIAR(E S, WETHITaR: 75 SCL s FIifik SDA £k, TR SCL &kt O Amfpffikat. Hi
8 A~Rkib T At , %54 7-bit b 1 DS AL WERMHIHHE 5% 7-bit Hihk—2, IR MBLAT
PR IEAESS O ANk EH7AR SDA SR HHok, RIS/ GARENL, THURIAMLRT LA S 128/ 4O 22 %l
AR B AL A P e R {5 R s B . TR, SDA AUAE SCL ORIV A A LA fE . 2
EHSERGEIR, [ %A — MR 75 SCL ymi iy, i SDA £

ESP32 17C il i i DAL EE 1°C M3, 5 AR PSR T HEAE S

11.3.2 12C 32§y

12C F 20T DA T /T Master fistmk % Slave fizt, 12C_MS_MODE Zif74% il Tkt . & 49 & 12C Master
ALK, & 50 A 1°C Slave HALEA .,
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11, PC =4 %

12C_Master cmdo

cmd1

cmd_rd
cmd_done

cmdi15

cmd_content

CMD_Controller

I2C_TRANS_START ____ |
32x8

SCL_LOW_PERIOD
SCL_HIGH_PERIOD

APBBUS| RAM
r/w

g Gaawdata | pATA Shifter |« 02,

12C_RX_LSB_FIRST
12C_TX_LSB_FIRST

49: I2C Master A2ty

SCL_LOW_PERIOD

|2C_S lave SCL_HIGH_PERIOD

12C_SCL_FILTER_EN

12C_SCL_FILTER_THRES

32x8 IZC_SAIAPLE_SCL_LEVEL

APB_BUS| Al SCL_Filter
-—x—»RAM

SDA_Filter
DATA_Shifter T

rdata/wdata

12C_SDA _FILTER_THRES

1 SDA

12C_RX_LSB_FIRST
12C_TX_LSB_FIRST 0
12C_SDA_FILTER_EN

P 50: 12C Slave J A%y

MBI ATAL, G AR B I T LA

e RAM: J/Nh 32 x 8 bit, HMLEF] CPU pyAZ L F, B ik (REG_I2C_BASE+0x100), 12C %idifr
BT A word gL (FFI B, #5777 +0x100, 25 535 7E +0x104, 55 = F47#E +0x108,
PAEHE) . P a3 8 7 12C_NONFIFO_EN 254745,

o 16 M SRR (cmd0 ~ cmd15) DA —4 CMD_Controller: fl T 12C Master =l G it e . 12C
Flg R PAT— 2

e SCL_FSM: fT-#:%l SCL W4k, 12C_SCL_HIGH_PERIOD_REG PAK 12C_SCL_LOW_PERIOD_REG 1§
PLH TR E SCL Bsif 525 1o

e SDA_FSM: FTz#l SDA a4k

* DATA_Shifter: JHIFKF 51y B AL i LU RFAT B 17 B RUAL 07 5 8t . 1I2C_RX_LSB_FIRST Al
12C_TX_LSB_FIRST it B i A AU B ERARAT RSB DL S it A w1 i«

e SCL_Filter PA K SDA_Filter: FiF 12C_Slave yEim AMeE . Wl E 12C_SCL_FILTER_EN PA K
I2C_SDA_FILTER_EN 771745 il DAFF R B O IR 2% o U I 7 v] DAV Bk S ik T 1I2C_SCL_FILTER_THRES
PAS 12C_SDA_FILTER_THRES &4 .
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11, PC =4 %

11.3.3  12C Ragkmly

SDA_START_HOLD.TIME SDA_HOLD_TIME SCL_RSTART_SETUP_TIME  STOP_SETUP_TIME
e SCL_LOW_PERIOD e . ] .
SCL| +— 1t i i ‘

-

[ - -

-~

-~

I A L FE i | STOP_HOLD_TIME
| | i SCLHIGH PERIOD L SCL_START.HOLD TIME 1
SDA_HOLD._TIME ! ' SDA_SAMPLE TIME | [

SDA |

P 51: 12C W)k

&1 51 2 PC M FIE . 24 12C il d TAET Master #:X, SCL MiHES . 4 1°C kil d: TAET Slave i,
SCL N AfES . 43li4: 12C_SDA_HOLD_REG #il I2C_SDA_SAMPLE_REG y{E{/3i& I Slave #ixk. il 9%
B 12C Master 51 &8I E 12C_SDA_HOLD _TIME PA K 12C_SDA_SAMPLE_TIME 27774%, 75 W nlfiE
£ 1°C Slave AREIEHHMCEE - 24 SCL B E A E# 4 AR, SCL ffi th & R L P i i #cn sk 55 i, SCL
I RN foolo

% 55: SCL Bl

12C_SCL_FILTER_EN | 12C_SCL_FILTER_THRES | SCL_Low_Level_Cycles SCL_High_Level_Cycles
0 Don’ tcare |2C_SCL_HIGH_PERIOD+7
; [0,2] [2C_SCL_LOW_PERIOD+1 | 12C_SCL_HIGH_PERIOD+8
[3,7] 12C_SCL_HIGH_PERIOD+6+2C_SCL_FILTER_THRES
80 MHz

Jsa = SCL_Low_Level_Cycles + SCL_High_Level_Cycles

Wi 1PC PMSORE , — UL G T START (455 T STOP fiL. Bl ffgk— A5 ikiTtet, M MeH
73 A — A ACK i, Hlcludl Ty i ad o] ACK #7572t i A ik Ty RSt i it . Bl o T DA i A
5] ACK ) 75 2 A6 T3 45 L1 AL i el

PC 4zl &) START fii, STOP i, i frfsimta] . s RALM [E) 2] AGE I 51 o Bim i A A7 2EA T I
.

R K SCL 1Y pad Be B TR 77 3N, SCL A AL ) oy FL-F A I [ 2 A2 1, IXMEAR s a) ly SCL 26
A ER B A K A SE IR e o TS, SCL i iR 2 ik -

11.3.4 12C cmd &y

i 2 fEan A 12C Master 2, HNEEAE 4 ANIE 52 iR .

CMD_DONE: {4 7] DAt i 32U fg: 2% i 21 CMD_DONE {37 5 H[lr— 45 fiir 2 B AT 58 5

op_code: op_code M Tfir%-4ifs, 1°C #fil#i3Hs 4 fard-.
o RSTART: op_code 2 0 ity RSTART fir4~, %4 M Tl 12C thillh START {704 &% RESTART {1
e WRITE: op_code ZF 1 itk WRITE @14, %4267 2471 Master ¥4 & 3£ 5 .

* READ: op_code % 2 K>h READ g%, %2 3n 241 Master R0 -
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31 13:11 10 9 8 7:0
emdo CMD_DONE op_code ack_value| ack_exp |ack_check_en| byte_num
31 13:11 10 9 8 7:0
415 CMD_DONE op_code ack_value| ack_exp |ack_check_en| byte_num
cm

K 52: 1°C A% AR 4k

» STOP: op_code % 3 i}y STOP 14, din 4l FHERIHL T STOP fify %k

* END: op_code 25 4 i)y END fiy4-, i%an< 1l master BixU NS Ak Bt . T2 2508y 00 K1
SCL i, % oet, 4kt Bkilh.

— BRI FIIIGT RSTART 64, 45T STOP fird-.

ack_value: MHECEIRI, TEFIHERIUT, SO TFRREBNO’ Ak —4 ACK {iz.

ack_exp: AL T E Kk M1 ACK (A

ack_check_en: AL THEH AR TT 2 ACK (7 BEATR: . 10 Al ACKA{H; O: Al ACK{H.

byte_num: Z g T UL SR B K B (BRALFTT), Jekoh 255, f/vh 1. RSTART, STOP. END
mirdd byte_num JEE .

11.3.5 12C M5 AMML
BT TR, TG ER Y 1°C Master Fil Slave #5154 ESP32 12C #hig #5124 .

[l 53 3k I?C Master 5 N A4 8] 1°C Slave IRCE K . A PC ¥, #— 451k 1°C Slave Hisik, 4n
Kt RAM FioR, S— A8 (Slave 7-bit Mtk +1-bit S5 L), HPEESREN N 0 NFERS#ME, #
TR L S M A R AR B . emd HER 5 T T st i — &R 56 4.

Master

cmd op_code byte_num
cmd0| RSTART
cmd1 WRITE N+1

cmd2 STOP

SCL Slave

[y

RAM

RAM 2ddro (slave_addr<<1| r/w) o SDA addr0 byte0

y
A

addri byteO addri byte1

addrN byte(N-1) addr(N-1)| byte(N-1)

B 53: 12C Master ‘5 7-bit Hiiijl: Slave

P 1°C Master JFUR AU, BEARREYLE T, tti2 il SCL 2R RER Al Master 52 Slave $i{If, S 2
Sy SCLARS H iy -, A nl VA T8t f% 4 - 72 1°C Master HrifE# 1 emd PAK KR, 47 I2C_TRANS_START
AP BRI — U 4. 1°C Master H5EHUE RSTART Ay 4 &ik—A> START fir, AJ5Hds WRITE fird
M RAM B LI TF BRI N+1 AT RIEA ML, F— ATtk 24 °C Master %Ik B il it
I2C_NONFIFO_TX_THRES i}, 2774 [2C_TX_SEND_EMPTY_INT w17, #O-7ER N 2% 075 , T DA 1 320
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12C Master RXFIFO_ST_REG Zf£#% 1 TXFIFO_END_ADDR 531 & % £ 5irE RAM st AR ik, A 535 RAM
WY TH & - TXFIFO_END_ADDR Zif7as & 7E AR 12C_TX_SEND_EMPTY_INT Hifrzk 1I2C_TRANS_COMPLETE_INT

B 7 A I T

2 12C Master WRITE 41 ack_check_en Fit &k 1 B}, 12C Master &7 k£ 52 ANFE 2 5347 ACK #;
. GBIk ACK (55 WRITE 454 ack_exp A—Fht, 12C Master £7=4: 12C_ACK_ERR_INT Hi#7f:
151 AR R

Bl et b, 1°C Master ) SCL Sy ri -, SDA #iti{H 5 SDA f AEAZERS, W 1°C Master 25774
I2C_ARBITRATION_LOST_INT H1l. 4 12C Master 52—k EdELHi G, 2774 12C_TRANS_COMPLETE_INT
Hk .

1°C Slave 7e4 5] 1°C Master %%y START {2 )5, JFiA#elcihl 3647 bk PCfi, 24 12C Slave 20K

Hudik 5 12C_SLAVE_ADDR Zif£#f (R VCHCHT, 1°C Slave 10kl . Sk IThd /S, 1°C Slave #f#
eI B i BT A7 5 RAM i 24 12C Slave #2ili)£di it 12C_NONFIFO_RX_THRES i}, £x7=4:
[2C_RX_REC_FULL_INT wull, & Aek i 2)3% F i), w1 DA 32EL 12C Slave RXFIFO_ST_REG 25748 RX-
FIFO_START_ADDR F RXFIFO_END_ADDR, 15| #:Ic$dkire RAM rf i da R sichl . M B B R4 140 3 . RX-
FIFO_START_ADDR ZF {748 7E — IR A& f h HUBE 37—k (H , T RXFIFO_END_ADDR 25748745 ¥k 12C_RX_REC_FULL_INT
HkiEk 1I2C_TRANS_COMPLETE_INT 1777 A= i 505 2 9 3

AR END @AW, 12°C Master — k2 K 3% (14*255-1) NG RCEHRES 7-bit Hihlf 1°C Slave,
cmd itk 1 4~ RSTART + 14 4~ WRITE + 1 4~ STOP.
TR R LA LR O

* I?C Master 7£ &% STOP fiifif, # N SDA PH MR &AHAVTELIEART STOP i, WFHEELL I°C

Master,

o 12C Master 75 %1% START i}, # % SDA 8% SCL B H AR AT SE k%A T START fi, M
2131 1°C Master . JESCHPH BRI I IR SATEE

o Bttt , SDA %t 12C Slave fir WKL T-, L} 12C Master HE4; Slave %% J1.4~ SCL R4 Bl ] B¢
7t SDA 28,

FEPEENRE, B4 EHAL Master 53 Slave [#R/ETT g5 ESP32 12C 4N IR A, RkiES% 44 12C %
FIRARIE S .

ESP32 I12C 2| g BRiA i 1] 7-bit Hudik, o 7] DA ] 10-bit #bdik . 75 FHL, 72K 15255 — A 2 5 R 1EH —
AN 12C HuhbA5: BT 52 B ZE MM, T RAGE 2 BB 12C_ADDR_10BIT_EN Z#f£88 )5 10-bit #ihil- . 12C_SLAVE_ADDR
FHFH & 12C Slave Hihl., & 54 4 12C Master 5 N A~2247%) 10-bit #hk 12C Slave it & &, BT 10-bit Slave
otk b 7-bit Mok Z—A~5, BrPA WRITE fip &% # byte_num PA K RAM A B #AH B2 35 1.

FEARBE END i 2L, 1°C Master —iRiR 2 & i% (14°255-2) A R4 10-bit Huhki¥ 1°C Slave.

Y% IPC Slave HAFERA 7%, 1°C Master il [ ML A% 1 AT AEAR bk T AT 1) AABIL P i 2 1 27 74 -
ESP32 I°C Slave 4% il # H A S ke IR BAERYREM

i1 B A7 12C_FIFO_ADDR_CFG_EN % Jf a4l 1°C Slave B 71 B HPhAE. 4NE 55 frzr, 1°C Slave ¥54#%
W3 % byteO ~ byte(N-1) A Slave RAM i) addrM JFUR M FE6i% . FEiZF, 12C Slave — ke %
B 32 PR, 24 12C Master 53 & ik A ot Bt 32 FAv I}, TN IR K%

BRI HEIER 2, il 14 N/5 emd LR R EdE R, 7T PAEE END Ayt 1o Bofe i . &l 56
A 12C Master 431 =Bt Slave. 14 E 1°C Master f6r 145 — Bt i, I HAE Master ) RAM rFrifii £
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Master

cmd

cmd1

cmd2

op_code

cmd0| RSTART

WRITE

STOP

byte_num

N+2

SCL

RAM
addr0

addr1

addr2

addr(N+1)

(slave_addr_first_7bits<<1| r/w)

slave_addr_second_byte

byteO

byte(N-1) ‘

SDA

Slave

A

RAM
addr0

byte0

addri

bytet

addr2

addr(N-1) byte(N-1)

% 54: I°C Master ‘5 10-bit Hil Slave

Master

cmd

cmdo|

cmd1

cmd2

op_code

RSTART

WRITE

STOP

byte_num

II

N+:

SCL

RAM
addr0

addr1

addr2

(slave_addr<<1| r/w)

M

byteO

SDA

Slave

AM
addr0

addrM

byte0

addr(M+1)

byte1

addr(N+1) byte(N-1) addr(N+M-1 byte(N-1)

¢ 55: 12C Master ‘B 7-bit Hihl: Slave [ M Hikl: RAM

SR, B 12C_TRANS_START, I2C Master RIJT 4Kt fe4i . 7EIAATE] END iy )5, 1°C Master £ 5] SCL
Fl, I SCL Airfifok By ik Hfth s 5 1 1PC B2k BUmffafilas ™ 1I2C_END_DETECT_INT k.

ek F] 12C_END_DETECT_INT ifi)5, #{4 P PATEHr emd DA RAM Hii 5 anse — B s, Hg i
[2C_END_DETECT_INT H1l¥, {7 I2C_TRANS_START J5, I2C Master ] DAZKSE & 1650 24 N3 B FAL W e
i, 7EKG 5 12C Master () I2C_END_DETECT_INT #1 W Ji5 B i fid B cmd fnsE = BtiiR , E07 I2C_TRANS_START
J&, 12C Master Bif=4: STOP fir, MIfifeil-1&4i.

R
o TEWANFBZIE, PC B B HAML Master i R e ) 5 LB L. WATERRE T STOP 5 /5 B&A
G

o My 3 Buwh, wi—Bt END 7E cmd B EARERS — BURUBT At -«

11.3.6  12C THLEEIAAL

57 24 12C Master M 7-bit #udit 12C Slave $2Ht N ASF358dRACE & . 144 1°C Master F5 224 1°C Slave 1yt
kR iEH 2, BTRA emd1 S WRITE. %4 Kk H)FA 2 —4 1°C Slave #ihik DA R 5 hrE 6, H, 1 %R
X —EAE. 1°C Slave TEVCELIFHidE 2 J5 RIFF R &% 4# 45 1°C Master. 12C Master #iidli READ iy 4-H117)
ack_value TERF B 2 5 0152 ACK. [l 57 v READ 43Uk, 1°C Master %f cmd2 Ht N-1 %429 ]
52 ACK, Xt cmd3 H it B A& 4 1 fef5 — i R 52 ACK Sz filt i B wl DAARYE 35 ZEHEA T IO & . TEAF %
W EdER, 1°C Master A RAM [ i HihE -t A, I 2T €4 byteO £ 3 (Slave bkl +1-bit S5 (7).,
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Master
cmd op_code byte_num
cme 12G_NONFIFO_RX_THRES
12C_RXFIFO_START_ADDR
12C_RXFIFO_END_ADDR
>
RAM RAM
addr0 | (slave_addr<<1| r/w) SDA addr0 byte0
-t -
addr1 byte0 addr1 bytet
addr2 byte1 addr2
Segment0
ment1
Master Segment
op_code byte_num
omdo|  WRITE M scL
> Slave
o SDA addr(N-1) Byte(N-1)
-4 -
ddrN byteN
RAM. ddro byteN adar e
addr2
addr1 byte(N+1)
Master Segment2
op_code byte_num
cmd
.- ]2 =3 H
¥ 56: 1°C Master 4y Bt5 7-bit Hilil: Slave
Master
cmd op_code byte_num
SCL | Slave
RAM
cmd4 STOP Rl et
addr1 byte1
RAM e —
addr0 | (slave_addr<<1| r/w) byteO dar(N-1) byte(N-1)
addr(N- yte(N-
addr1 byte1
addr2 byte2

addr(N-1) byte(N-1)

57: 1°C Master i 7-bit Hihl: Slave

TEARME ] END 5L T, 1°C Master —kixZ M I°C Slave B2l (13°255) M %H, & cmd Bl Y
RSTART + 1 4~ WRITE + 13 4~ READ + 1 4> STOP.

K] 58 24 12C Master M 10-bit #iht 12C Slave FRszBUOE R ) it & 18 . 14 561 1°C Slave & (37 I2C_SLAVE_ADDR_10BIT_EN
PABAE 12C Slave i) RAM i 4 15 Kk I, SRS HE 12C Master () RAM riifE &4 12C Slave 2 MNFHTHY
10-bit Hiht. B7 12C Master ) 12C_TRANS_START, HJ o] Ff & — Ik BEE 4
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Master
cmd

code byte_num

cmd0| RSTART

[

cmd1 WRITE

I

cmd2 READ -1

ii

cmd3| READ

cmd4 STOP

SCL p| Slave

Agddro i i RAM
(slave_addr_first_7bits<<1| r/w) byteO SDA addr0 byte0
P
addr1 slave_addr_second_byte bytel addr1 bytel
addr2 byte2 addr2
addr(N-1) ‘ byte(N-1) ‘ addr(N-1) byte(N-1)

¢ 58: 1°C Master i 10-bit Hiil: Slave

K 59 2y 12C Master M 12C Slave 4 i Hidik 52 BUECHRE it ic B 1 . 14 967 1°C Slave & (v 12C_FIFO_ADDR_CFG_EN
HAEH: RAM il g 5 1 ik i BdE . SRJ5HE 12C Master HifE£54 1°C Slave [ Hbdik DA K HA5 & 1 ZF A7 A b ik
M ., Bf7 12C Master [fj I2C_TRANS_START, [2C Slave 2¥M RAM it M HuhEFF4aEL N A5 %164 12C
Master.

Master
cmd

op_code byte_num
cmd0| RSTART

cmd1 WRITE

cmd2| READ N

I_. I_.‘ I,\, I

cmd3 READ
SCL Slave
cmd4 STOP
RAM
o SDA addr0
RAM addrM byte0
addr0 (slave_addr<<1| r/w) byte0
addr(M+1) byte1
addr1 M bytel
addr(N+M-1 byte(N-1)
addr2 byte2

P& 59: 12C Master M\ 7-bit Huhl: Slave (15 M Huhli2H N 4> e

€l 60 4 12C Master j@ it END iy 44> =B 1°C Slave BZHU N+M ANl i i & & . 1 5ERllE emd Wnss —Be iR
IH-AE Slave [ RAM sy & 4750 , &7 12C_TRANS_START, 12C HFF 44 TAE . 243 47%] END #y4 i, 12C Master
ATPAREH emd W8 — B rR, H LIS EH X R 12C_END_DETECT_INT #ii;. {7 12C_TRANS_START, I°C
Master 4KSEE MG . AT EE BT, e/ 3] 12C Master () I2C_END_DETECT_INT Hiikj)5, i
cmd WIEE =Bt irn. B I2C_TRANS_START, I2C Master %3% STOP fiif2 &4 .
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12C_NONFIFO_RX_THRES
Master l«— 12C_RXFIFO_START_ADDR
12C_RXFIFO_END_ADDR
d d byt
em op-coce viehum 12G_NONFIFO_TX_THRES
cmdo| RSTART - I2C_TXFIFO_START_ADDR
I2C_TXFIFO_END_ADDR
SCL | Slave
RAM
g SDA addr0 byte0
-4 L.
RAM addr0 | (slave_addr<<1| r/w) byteO addr1 byte1
addr1 byte1 addr2
addr2 byte2 addr(N-1) byte(N-1)
addr(N-1) byte(N-1)
Segment0
Segment1
Master
cmd op_code byte_num
cmdo|  READ SCL Slave
4 SDA addr(N-1) Byte(N-1)
- L.
d2|  END
em \—‘—‘ addrN byteN
" addr2
addrN byteN
addr(M+N-1) byte(M+N-1)
addr(N+1) byte(N+1)
addr(N+2) byte(N+2)
addr(M+N-1) byte(M+N-1)
Master Segment2
cmd op_code byte_num
cmdo|  STOP M-1

%] 60: 1°C Master 43Eti¥ 7-bit Hil Slave

11.3.7 il
e [2C_TX_SEND_EMPTY_INT: 4534 [2C %1% nonfifo_tx_thres ~4#ie, Bt %1% 4 67
e [2C_RX_REC_FULL_INT: 4§24 12C $1i nonfifo_rx_thres A%k, Bl % 1% o 7

* [2C_ACK_ERR_INT: 24 I°C it #:2 Master i}, eIy ACK 5 fir 412 iy ACK (B AR —Eh, Hifi k1%
HilT; 24 1°C BCE N Slave I, $EITEI ACK (B 1 By RIf % 1% it .

o |2C_TRANS_START_INT: 24 I2C %&3%—4> START {iif}, Bl &% F1 17

* [2C_TIME_OUT_INT: fef& i A, 24 12C SCL {5 im B R (I HLT- B it [l A 3 12C_TIME_OUT />t
Ja, BIARAZ T

e [2C_TRANS_COMPLETE_INT: 24 I2C #: % STOP i}, Bl % 1% - .
e [2C_MASTER_TRAN_COMP_INT: 24 12C Master &t ak i l— 24, Bt &% ;.

e [2C_ARBITRATION_LOST_INT: 24 12C Master ] SCL s, SDA # HH 5 AEAFIZER), Bifih %1%
T

e [2C_SLAVE_TRAN_COMP_INT: 34 I2C Slave #£ilF| STOP {iikt, Bfih %1% H17

e [2C_END_DETECT_INT: 24 I12C kb¥ END 4B, il % 3% o
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1.4 FArasslk

4 | i 12C0 12C1 Vil
[ SR e
I2C_SLAVE_ADDR_REG fil & 12C slave Hbhk Ox3FF53010 | Ox3FF67010 | /5
[2C_RXFIFO_ST_REG FIFO RS 2758 Ox3FF53014 | Ox3FF67014 | His
I2C_FIFO_CONF_REG FIFO Bl & 27 i Ox3FF53018 | Ox3FF67018 | %/5
D PR A ¥ FRA
[2C_SDA_HOLD_REG BeEAE SCL T B o PRAF R[] Ox3FF53030 | Ox3FF67030 | i%/5
[2C_SDA_SAMPLE_REG il & A SCL b T J SRk ] Ox3FF53034 | Ox3FF67034 | 1§/
[2C_SCL_LOW_PERIOD_REG fic # SCL 4 A1 i - 9 3 Ox3FF53000 | Ox3FF67000 | /%
I2C_SCL_HIGH_PERIOD_REG Fit & SCL 4 v v o anr;: Ox3FF53038 | Ox3FF67038 | /5
I2C_SCL_START_HOLD_REG FLE SDA ﬁ SCL TR 2 RO Ox3FF53040 | Ox3FF67040 | 18/
iR, HTEsh
I2C_SCL_RSTART_SETUP_REG FLEE SOL L3t SDA FRZ Ox3FF53044 | Ox3FF67044 | 1/5
[i] FY AEE 3R
[2C_SCL_STOP_HOLD_REG }Eaﬁ SCL M HRA%RHNES, AT Ox3FF53048 | Ox3FF67048 | 18/5
=
[2C_SCL_STOP_SETUP_REG FLE SDAf” SCL EFHRZ IR Ox3FF5304C | Ox3FF6704C | /5
iR, ATHEIE
I2C_SCL_FILTER_CFG_REG SCL i it & 27 A4 Ox3FF53050 | Ox3FF67050 | 12/
I2C_SDA_FILTER_CFG_REG SDA e il & 27 14 Ox3FF53054 | Ox3FF67054 | /5
R
[2C_INT_RAW_REG JE A R PR S Ox3FF53020 | Ox3FF67020 | Mk
[2C_INT_ENA_REG Hh T R Ox3FF53028 | Ox3FF67028 | {5/5
I2C_INT_CLR_REG HBTIE R 7 Ox3FF53024 | Ox3FF67024 | K5
WA ALY
[2C_COMDO_REG 12C 4251755 0 Ox3FF53058 | Ox3FF67058 | 15t/5
I2C_COMD1_REG 12C 4 F 758 1 Ox3FF5305C | Ox3FF6705C | 18/
[2C_COMD2_REG 12C £y 4254758 2 Ox3FF53060 | Ox3FF67060 | 1/
I2C_COMD3_REG 12C 4251758 3 Ox3FF53064 | Ox3FF67064 | 152/5
I2C_COMD4_REG I°C &% frdn 4 Ox3FF53068 | Ox3FF67068 | /%5
|2C_COMD5_REG 12C 4291758 5 Ox3FF5306C | Ox3FF6706C | 12/5
[2C_COMDG6_REG 12C 42 178e 6 Ox3FF53070 | Ox3FF67070 | /5
[2C_COMD7_REG 12C 42758 7 Ox3FF53074 | Ox3FF67074 | 1/%5
I2C_COMDS8_REG 1°C 1y 4 37 8 Ox3FF53078 | Ox3FF67078 | 18/5
[2C_COMD9_REG 12C 4291788 9 Ox3FF5307C | Ox3FF6707C | 1§/
I2C_COMD10_REG 12C 34291758 10 Ox3FF53080 | Ox3FF67080 | 152/
I2C_COMD11_REG 1°C 4 Ffian 11 Ox3FF53084 | Ox3FF67084 | /%5
[2C_COMD12_REG 12C 4254758 12 Ox3FF53088 | Ox3FF67088 | 15t/
[2C_COMD13_REG 12C #3429 1758 13 Ox3FF5308C | Ox3FF6708C | i8/5
[2C_COMD14_REG 12C £y 4274758 14 Ox3FF53090 | Ox3FF67090 | /5
[2C_COMD15_REG 12C 4291758 15 Ox3FF53094 | Ox3FF67094 | i8/5
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11.5 %5158
Register 11.1: 12C_SCL_LOW_PERIOD_REG (0x0000)
Q
&O
$/
N v
& g
Q)%Q’ 7

A

’31 14 |13 0‘

]ooo0oooooooooooooooooooooooooooo\Rese»c

I2C_SCL_LOW_PERIOD [2C *} Master B}, % 2F472% F Tt & SCL M2 po ki i) APB
BRI (B/5)

Register 11.2: 12C_CTR_REG (0x0004)

& NN L
%Q)G@ QI WP S
N

’31 8| 7 6 5 4 3 2 1 0‘

’OOOOOOOO000000000000000000000011

I2C_RX_LSB_FIRST i%fii H T il el Bl i -l (8/5)
10 I R I AR IR 5
0 I A AR -

12C_TX_LSB_FIRST % 1] T4 il Aok Bty Aok il (B0/5)
10 MEARA B AETF iR K s B 5
O Mtmerm A RULIT U Ak Kt o

I2C_TRANS_START ‘B {iixf{i, JFHATE txfifo s, (3/5)
12C_MS_MODE ‘E{i%{i, FLE%EHA I°C Master. FEERI%AL, BLEZEHA °C Slave. (1/5)

I2C_SAMPLE_SCL_LEVEL 1: SCL Jf{ikHi-"Fi}, RAE SDA #dfs: 0: SCL Ry T, RAE SDA
. (/5)

I2C_SCL_FORCE_OUT 0: Efkih; 1: Whotmat. (5v/5)

I2C_SDA_FORCE_OUT 0: Hizwd: 1: WhHiFE L. (5v/5)
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Register 11.3: 12C_SR_REG (0x0008)

3 9
A & &
$ < S
\Y‘ @& & & ] Qg/
& N > > Ve@o%* é\s\ 0
& S 0 gS &
P & N & S ST oS
%®¢\® Q%O %Q’&Q) 0%0 od- e?’é@ O 3 \Y ®®y§)
¢ ¢ ¢ 7 ol @ ol >’

@@&&&&@w
0

’31 30 28| 27 | 26 24 |23 18 | 17 14 |13 8| 7 6 5 4 3 2 1

]ooooooooooooooo0oooooooooooooooo\Rese»c

I2C_SCL_STATE_LAST frfi#tj**/E SCL RN, (Hi%)
CESG 10 JTGS 20 RREN 3t fRECE; 4 BEJRNE 5 mEePs 60 fEIR

I12C_SCL_MAIN_STATE_LAST 7#fi# I2C Bk SHUME . (H32)
DS 1 M hERES; 20 ACK Hihk; 3 2B 40 Kt 51 &k ACK; 6: %fF ACK

I2C_TXFIFO_CNT iZ7BA7Mit 7 RAM sl ey 735 8. (i)
I2C_RXFIFO_CNT ZFEF/nFH A A B 7. (Hik)
I2C_BYTE_TRANS 4{&45 T —AF40, 7B 1, (HER)

I2C_SLAVE_ADDRESSED 4[it & i{ 12C Slave, EHLA& M HIE R ABLHBIERT, 1207 B15E R v
o (HiE)

12C_BUS_BUSY 1: I’C &b TEMfiiikes; 0: PC BAL TR, (k)
I2C_ARB_LOST 4 I°C #zfil#s Azl SCL £k, %arfrani i 1. (i)

I2C_TIME_OUT 4 I°C Fisifilgidzelie— bit iRt , %7 Bk 1. (Hi)
I2C_SLAVE_RW fEMAMUBE A, 10 FHAEMBLP SR 0: EHLMILE AR,  (Hi%)
I2C_ACK_REC iZ7Ffiasfrfiti 742 ACK fR9fH. (Hik)

Register 11.4: 12C_TO_REG (0x000c)

o
&
') Q//O\\)

@ A

6Q" O7

N \

’31 20|19 0‘

]oooooooooooooooooooooooooooooooo\Reset

12C_TIME_OUT_REG iZiir—> bit Hifilid i Ems, 7B . (3/5)
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Register 11.5: 12C_SLAVE_ADDR_REG (0x0010)

%
<8
&
O
@QQ @Q@
N4 B 7
5 é S
2 5‘2’(\\ 7
& & <&

’31 30

15 | 14 0‘

’OOOOOOOOOOOOOOOOO

OOOOOOOOOOOOOOO‘Reset

I2C_SLAVE_ADDR_10BIT_EN [2C 3} Slave i}, %M THBEMIL 10-bit FHEE . (35 )

I2C_SLAVE_ADDR 4Jit & 4 I12C Slave i, ZFEBH THCE Slave sk, (3/5)

Register 11.6: 12C_RXFIFO_ST_REG (0x0014)

Q\
s ©
b2 &7 &
Y \s & S
&7 &7 oF &
of\g os\i< 0(5/% X% l
N\ N N K N
5 éQ)b _\<_<\ *g\ Q\g\ ~\i<\
@% Q/Q 7 \q/O ’ \Q/Q s \q/O 4

’ 31 20

19

’oooooooooooo

I2C_TXFIFO_END_ADDR i nonfifo_tx_thres fififk, % &85 K L5 mis il . Z(EAERE R
[2C_TX_SEND_EMPTY_INT i}k 12C_TRANS_COMPLETE_INT H b= i #h & . (Hi%)

I2C_TXFIFO_START_ADDR 1 nonfifo_tx_thres i, %7 25 o L5 um i mAs bl . (Hi%)

I2C_RXFIFO_END_ADDR 411 nonfifo_rx_thres iti&, % & el IR mAs bt . % (EAERHR
I2C_RX_REC_FULL_INT Hilkisk 12C_TRANS_COMPLETE_INT srWir=A & wEH. (Hik)

I2C_RXFIFO_START_ADDR i nonfifo_rx_thres firiR, %725 5B mas bl . (%)

IREER R
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Register 11.7: 12C_FIFO_CONF_REG (0x0018)

& & S
,Q?‘Q\ ,Q?‘Q\ C§<®/
<& & QIS
¢ <<O , ¢ <(o ; ?QOQ <<O 7
o,?’(\\ ? § ro@é 3\ §
& & & & PP
‘ 31 26 | 25 20 | 19 14 | 13 12| 11 10 ‘
\o 0 00 0 O 0x15 ox15 o olo]o ‘Reset

I2C_NONFIFO_TX_THRES 3 1°C R #ZEMEIEL T nonfifo_tx_thres FEMEMFT, B¥ =4
tx_send_empty_int_raw it HT, ISR E R Y BT RASHAE . (5/5)

I2C_NONFIFO_RX_THRES 4 1°C #: Uk EdE £ T nonfifo_tx_thres fEfigm =T, B¥ =4
rx_send_full_int_raw i H Wby, I SRRSO 4 BT m R bk . (5/5)

I2C_FIFO_ADDR_CFG_EN 4i%{k 1 B}, WA Al Slave. (5/5)

I2C_NONFIFO_EN #{i i APB nonfifo i1 5. (35/5)

Register 11.8: 12C_INT_RAW_REG (0x0020)

2 FPLPPPLLPPEPT

‘31 13|12|11|10|9|8|7|6 5 3

[ ]
\o 0 000O0OO0OGO OO OGO OGO OGO OGO OGO OTU OGO 0O o|o|o|o|o|o|o|o|o|o\Rese»c

I2C_TX_SEND_EMPTY_INT_RAW [2C_TX_SEND_EMPTY_INT sl 4G H Rk S A7 . (Hi%)
I2C_RX_REC_FULL_INT_RAW [2C_RX_REC_FULL_INT sk i shWpIR A 7. (H3E)
I2C_ACK_ERR_INT_RAW [2C_ACK_ERR_INT K L bG h Witk s r. (i)
I2C_TRANS_START_INT_RAW [2C_TRANS_START_INT H1 Wit Bt sp ks or. (M%)
I2C_TIME_OUT_INT_RAW [2C_TIME_OUT_INT sl 5t i ek, (k)
I2C_TRANS_COMPLETE_INT_RAW [2C_TRANS_COMPLETE_INT Hrlkf 544 WPk 267 . (i)

12C_MASTER_TRAN_COMP_INT_RAW [2C_MASTER_TRAN_COMP_INT = lfr /4 J& 45 H Witk 2%
firo (HiE)

I2C_ARBITRATION_LOST_INT_RAW [2C_ARBITRATION_LOST_INT ki tg Wtk &6, (H
)

I2C_END_DETECT_INT_RAW [2C_END_DETECT_INT i e 4& h Wik 5067, (M)
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Register 11.9: 12C_INT_CLR_REG (0x0024)

RS TR

SH L P E S
D A PSR 2R
& U SENSPN R\ Sy

B IBDEDE

[ [ ]s]]
\o 0 000O0OO0OGO OO OGO OGO OGO OGO OGO OTU OO 0O o|o|o|o|o|o|o|o|o|o\Re5et

I2C_TX_SEND_EMPTY_INT_CLR &% I LA IR 12C_TX_SEND_EMPTY_INT i, (HE)
I2C_RX_REC_FULL_INT_CLR &% JH PAJER 12C_RX_REC_FULL_INT wHilfi. (HE)
I2C_ACK_ERR_INT_CLR B i% M ] AR I2C_ACK_ERR_INT Hilfi, (H%5)
T . (HE)
I2C_TIME_OUT_INT_CLR (/1% I ATE R 12C_TIME_OUT_INT il (H5)

I2C_TRANS_START_INT_CLR ‘#{iZ{ JH PAIG 4 12C_TRANS_START_IN

I2C_TRANS_COMPLETE_INT_CLR #{i/i%{i Fi PAVE I 1I2C_TRANS_COMPLETE_INT Hilkr, (H%5)

I2C_MASTER_TRAN_COMP_INT_CLR & {ii% i H A B 12C_MASTER_TRAN_COMP_INT
Wr. (R5)

I2C_ARBITRATION_LOST_INT_CLR E (Vi PAIE I 12C_ARBITRATION_LOST_INT i, (H
) [2C_SLAVE_TRAN_COMP_INT . (HE)

I2C_END_DETECT_INT_CLR % {ii%{v /il LAY I2C_END_DETECT_INT Hilk. (H%5)
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Register 11.10: 12C_INT_ENA_REG (0x0028)

) R

5 £ LEL 0

¢ e &

"o@6 Qs\gg:\g) YQ§Q;)I>\Q§QE)/®Q 7O/
N ARV A VAV VS VR

‘31 1312 (11|10]| 9 8 7 6 5 3 ‘

‘OOOOOOOOOOOOOOOOOOOOOOOOOOOO

I2C_TX_SEND_EMPTY_INT_ENA illiffifie(z, JiT 12C_TX_SEND_EMPTY_INT k. (/%)
I2C_RX_REC_FULL_INT_ENA hiffifiefs, fiF 12C_RX_REC_FULL_INT Hili. (i/5)
I2C_ACK_ERR_INT_ENA rhik{iifie(s, T [2C_ACK_ERR_INT Hil. (/%)
I2C_TRANS_START_INT_ENA 1lbiffiffi, fiIT I2C_TRANS_START_INT #ilff. (i%/5)
I2C_TIME_OUT_INT_ENA wilfiifiefss, I 12C_TIME_OUT_INT Hil. (i/5)
I2C_TRANS_COMPLETE_INT_ENA 1l iaEf, FiT 12C_TRANS_COMPLETE_INT il (/%)

I2C_MASTER_TRAN_COMP_INT ENA i ffife iz, T 12C_MASTER TRAN_COMP_INT
Wr. (5/5)

12C_ARBITRATION_LOST INT_ENA Il fii g€ v, F T 12C_ARBITRATION_LOST_INT
Wro (B5/5)

I2C_END_DETECT_INT_ENA wilffifise(yz, T 12C_END_DETECT_INT #ilfr. (i5/5)
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Register 11.11: 12C_INT_STATUS_REG (0x002c)

9
& S8
L & SRITK
N &) &S @
QNG o T TS
S U LR TIS
&OV S ??\ \eoV\\stO O
058RS S
SO E 07 00 XERTS
N A PSR 2R
&° U SENSPN VR Sy
& PLPLLLLLLL’

‘31 13|12|11|10|9

[ ][5 ]
o|o|o|o|o

\ooooooooooooooooooo|o|o|o|o Reset

I2C_TX_SEND_EMPTY_INT_ST [&ilihWplkzstr, FF 12C_TX_SEND_EMPTY_INT Hiif. (Hi)
I2C_RX_REC_FULL_INT_ST [t Wiikastr, BT 12C_RX_REC_FULL_INTH® . (Hik)
I2C_ACK_ERR_INT_ST [l Wptkashz, HT 12C_ACK_ERR_INT i, (i)
I2C_TRANS_START_INT_ST & PRk Hz, AT 12C_TRANS_START_INT i, (M)
I2C_TIME_OUT_INT_ST [l PRIk 207, AT 12C_TIME_OUT_INT k. (i)

I2C_TRANS_COMPLETE_INT_ST [l HWeiR7SH7, T 12C_TRANS_COMPLETE_INT Hiiff. (H
i)

I2C_MASTER_TRAN_COMP_INT_ST [k -FWptk7S6z, AT 12C_MASTER_TRAN_COMP_INT
. (H)

I2C_ARBITRATION_LOST_INT_ST [k -F Wtk S0z, HT 12C_ARBITRATION_LOST_INT Hrlfr. (H
i#)

I2C_END_DETECT_INT_ST &bk, I T12C_END_DETECT_INT . (His%)

Register 11.12: 12C_SDA_HOLD_REG (0x0030)

’31 10|9 0‘

]oooooooooooooooooooooo|oooooooooo\Reset

I12C_SDA_HOLD_TIME JiJ FHCE SCL T it SDA fREFAZLH) APB a4, (5/5)
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Register 11.13: 12C_SDA_SAMPLE_REG (0x0034)

&
&
> <4
@ oY
C.)Q) O7
N \

’31 10| 9 0‘

]oooooooooooooooooooooooooooooooo\Reset

I12C_SDA_SAMPLE_TIME H it & 12C R4k SDA Ry, T APB ml4h %, (/%)

Register 11.14: 12C_SCL_HIGH_PERIOD_REG (0x0038)

> 9
Q)%Q,GQ' S
¢

’31 14 |13 0‘

]oooooooooooooooooooooooooooooooo\Reset

12C_SCL_HIGH_PERIOD °C 4 Master if, M THCE(E SCL 4EH51E T APB 4
. (B/5)

Register 11.15: 12C_SCL_START_HOLD_REG (0x0040)

\@%
0\9/
\2\
Q/\&/
<
@é\ C)\/?
& S
C)/
NS @
’31 10|9 0‘
’oooooooooooooooooooooo|oooooo1ooo‘Reset

|2C_SCL_START_HOLD_TIME Ji it SDA "FF&ififl SCL T2 maymfial, T START A4k
&, BT APB EHAH RIS, (0/5)
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Register 11.16: 12C_SCL_RSTART_SETUP_REG (0x0044)

2
N
&
N
R
)
S o’
& O?
N b
’31 10| 9 0‘
]oooooooooooooooooooooooooooo1ooo\Reset

I12C_SCL_RSTART_SETUP_TIME Jij Tt SCL ry LI SDA 1R I Z [ ke, 5
RESTART ARZ, 5T APB I8l %k, (185/5)

Register 11.17: 12C_SCL_STOP_HOLD_REG (0x0048)

%)
) N
%Q’Q\Q) COQ
N &

’31 14 |13 0‘

]oooooooooooooooooooooooooooooooo\Reset

I2C_SCL_STOP_HOLD_TIME F Tt STOP IRZSIGHIIEIR , T APB BH4h % (5/5)

Register 11.18: 12C_SCL_STOP_SETUP_REG (0x004C)

’31 10|9 0‘

]oooooooooooooooooooooo|oooooooooo‘Reset

I2C_SCL_STOP_SETUP_TIME M THc® SCL EFHiiHl SDA EFHrZ [a i), FTF APB Hf4h
JE. (35)
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Register 11.19: 12C_SCL_FILTER_CFG_REG (0x0050)

&
& &
& &
N QXY
Q)Q\Q)é %O\// %Q\//
\@? \Q/O/ \Q/Q/
’31 41 3 |2 0‘
]oooooooooooooooooooooooooooo1ooo\Reset
I2C_SCL_FILTER_EN % & SCL Byg&iRef. (5/5)
I2C_SCL_FILTER_THRES # T APB i} #i i 1%k, 24 SCL #iy A5 5 LR koh 56 B/ N T % 7 74 1
fEIY, 12C gt ng iz kb . (50/5)
Register 11.20: 12C_SDA_FILTER_CFG_REG (0x0054)
&
NS
A
S\ QY
& S
\@)%Q) \"],o/ Q/C)/

’31 413 |2 0‘

]oooooooooooooooooooooooooooo1ooo\Reset

I2C_SDA_FILTER_EN %>k SDA [l e, (3/5)

I2C_SDA_FILTER_THRES T APB s 1%, 24 SDA fi A5 LBkt SR/ N T L3 77 204
{EIF, 12C Z il g ug kb . (82/5)

Register 11.21: 12C_COMD:n_REG (n: 0-15) (0x58+4*)

O
> N
@é"’ fox
N %

’31 30 14|13 0‘

]oooooooooooooooooooooooooooooooo\Reset

I2C_COMMAND_DONE ¥t 12C F#HUEF 52 5% command n i, %0 Bl e . (B/5)

I2C_COMMAND: command n % . BAEIE=ATS: (3/5)
op_code 24, 0: START; 1: WRITE; 2: READ; 3: STOP; 4: END,
Byte_num {3 T FFZ9 AR BRI F 14k
ack_check_en, ack_exp Fll ack f T#5i# ACK fii. #¥fiES% 1°C ecmd 45#.
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12. 128

12. 12S
121 Hek

2S MECHZBHAN ], JCHEECTE Y AR AL T R EE F 3 1. ESP32 AN 128 #2011, | 12S0
#1251,

128 DR SEGE LT =ME5: WHh{ES BOK, FHIEEFEES WS R THR(E S SD. — AR 128 % &
A AT DML EVMMALAY A A (AR5 A 23S . ESP32 1Y 128 BBt & 37 iy A b Fi
WersTE , REAS PRI R BT A5 PR RE .

CPU DMA
@ Data and Address Bus @
< >
A __________________________________________________________________________________________
2sn e :ADC!
PDM ig [
Rx ——12Sn_CLK
P | T i - p 1250 BCK in Ry |
- : /12Snl_BCK_out Xi
: L J Rx FIFO |« RX | : 12SnI_WS_in
: Compress : /12Snl_WS_out
i [<———=12Snl_Data_in
i (»Decompress :
:r —l Tx FIFO »  TXx —“"> O |-mmmmmmmmmmmme e ‘
: t [sync F———>125n0_Data_out Ty !
A : < p 12500 BCK in
H . P_'I_DM : : /12SnO_BCK_out &
: oTx : 12Sn0O_WS_in :
Vo T tTiesowsou
: | BCK > [———125n_H_SYNC
: l€———125n_V_SYNC
PLL D2 CLK +————¥ :
- = : Clock Generator > l@———12Sn_H_ENABLE
——p
APLL_CLK 2S_CLK | ...

Kl 61: 12S Z4cHek

[ 61 /2 ESP32 12S F L/ HE R, &l s n” XFRk O 5 1, RP 1280 5 1281, A4 12S Bt & — Ak i
KGR FTT (TX) F—ADSL A EICRTT (RX). KR FIHECRITS B A —H =230, 20k BCK, mHiEk
PR WS FIERATHRZ SD. v, Kk Bocry s8Rk B e ki iy, Bl p ooy SR AT 26 [ el . &
& HITRIBE IR TC I I b R R T R R AT E A EALAGE AN . 7E LCD BiXR, H8dRddy g h
HATHE L . 12S Bibh b FIEN PR T4 — B 58 32 bit, ¥ 64 bit (1§ FIFO. 1th4h, HA 1280 SR/ &%
PDM {553 H.3¢#¢ Fr_I- DAC/ADC #ise.

61 > 128 BEREIFES B L. Rx Fl T BEREF S22 U 1280A_B_C. HAn” s, FK 1280
B 12815 "A” FR 128 BHEIR B AR S m, OV i, 0" Rt "B” FRfESUine; "C RR
BAF TR, "IN FOREFESHEIA 128 Bk, Tout” FRZIES A 128 Bl . AT B AR R RHIA LR
57. B 12Sn_CLKf554h, HAE ST EL L GPIO sg i A IO_MUX Bt E15e i & . 1280_CLK {55
it 228 1d I0O_MUX WU B R . RIS % 5 I0_MUX I GPIO S i,
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7 57: 12S 55 ALk ik

e EZL (Eaepaan] BARES 7 1)
12Sn1_BCK_in MBI, 128 B A 55 FR 128 BB
12Sn1_BCK _out FHAT, 128 B 55 PR 128 B ICEIE
12Sn_WS_in MAUEET, 128 B A 55 FR 128 BIHECEE
12SnI_WS_out FAWAT, 128 B i fE5 PR 128 BB
12S iz, 12Sn1_Data_in[15] 7 12S 1y
[28|_Data_in 128 FLHu A M55 AT G, LCD BiR, mIRAMRYE
B E A BRI T
12S #iz0 R, 12Sn0_Data_out[23] 2 12S
128n0_Data_out 128 FLHu 55 PIERATEE 2, LCD B, nIDARR

e Z M B B R T

12Sn_H_ENABLE

[28n0O_BCK_in MR, 128 B A 55 P 128 B LR B
125n0_BCK _out T, 128 fitkdg 5% PR 128 B A AR
125n0_WS_in MR, 128 B A 55 PR 128 B R B
125nO_WS_out FHWET, 128 B i E 5 PR 128 B AR B
12Sn_CLK 128 i 55 VE R ANERIES s b iR
12Sn_H_SYNC

12Sn_V_SYNC Camera iz , 128 fidhig A[55 s Camera {5

12.2 2Rk
128 i
o TG EORG RE R
o SCHFARU T A TSR H
o HFZ R EAARE
o PR A LA/ R AR
o AIPCE I
o SZHF PDM {558 Af i ;
o R EEAA T LR
LCD #ixX
o YHFHME LCD;
* S F§HME Camera;
o IHFZHh LCD i
o SHFEH R | DAC/ADC it
12S i
128 B
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o [2S DMA 1 H .

12.3 12S Eidum}pp

12Sn_CLK g4 128 Ay L4l S B 160 MHz iith PLL_D2_CLK 8% A] fid B kil PLL % H kb APLL_CLK
BEAT /ARG 128 B ER AT BCK FHy 128n_CLK 438545, W&l 62 iR . 77474 128_CLKM_CONF_REG
H112S_CLKA_ENA H4% I F-#64% PLL_D2_CLK 3£ 42 APLL_CLK {4 12Sn frt4hiE, Bl Al PLL_D2_CLK fE
A 1280 IR .

R

* FEfE] PLL_D2_CLK fESghiiint, AU/ NI aE. #2505 5 mks R 1280_CLK il BCK
i, B APLL_CLK MR, PRS2 B A AOAI B

* 4 ESP32 128 fE LIRS, AL (] ESP32 Y 12Sn_CLK AR EmH, [ fios >= 8" faoko

12S_CLKA_ENA
]12Sn0_BCK_out

T e—

PLL_D2 CLK [N M
~ 0 1
— b >
APLL CLK I, N+> 12Sn_CLK
Pl 62: 12S M5

12Sn_CLK BB fios 570 B IR for RIS AR ANE
fpll
N+ 2
Horp N>=2,N %5 125_CLKM_CONF_REG #7788 #11) 12S_CLKM_DIV_NUMI[7:0] /37 ,b 247 12S_CLKM_DIV_B[5:0]
fii, ak 12S_CLKM_DIV_A[5:0] .

fi2$ =

FEFABET, 128 By s A7t ph BCK i 1250_CLK 730i3kAs. Bil:

_ Js
fack = M

Hrp, M>=2, fEFHLEFEET, M A3 fes 12S_SAMPLE_RATE_CONF_REG ) 12S_TX_BCK_DIV_NUM[5:0]
ff, ZEFAIPAETT , M oAR RS 12S_SAMPLE_RATE_CONF_REG #J 12S_RX_BCK_DIV_NUM[5:0] 117 .

12.4 12S EiX

ESPG2 128 KU TSR A HREEGH/RIEAHEYE, P TAHBICE 0 HSURCHRIETT A TRA/ RIS . IR s
A FR4e/fREgE, 75208 12S_CONF1_REG ZFf7#81 RX_PCM_BYPASS Lt45#il TX_PCM_BYPASS [t 4§
%,

12,41 SRS Bba i

128 iR, BCK RHifThish: WS Rl Es, HTFRRAAHERNYH: SD hffridifEs, L
A . WS {55R1 SD {5 57F BOK [ Ry A A48k, 34 BCK [ LFHITREE SD (55 . MR 1748
I2S_CONF_REG iy 12S_RX_RIGHT_FIRST Fr4:F1 12S_TX_RIGHT_FIRST H45#RE 1, #m 12S Btk seilm
FORWRA FETEEE 5 IR e SRR ORI Ak 2 e PR T A
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12.4.1.1 Philips Frii

L R

ok /N W N\ N

WS ——

SD MSB . LsB X MSB . LSB »>—
Data0 Datal

Kl 63: Philips bz

ke 63 i, A Philios #RifE R , 75 BCK B R FENT, WS {5556 SD 75—~ BOCK iR ia7e 4k, BF WS {7
5 4 L E AR 55— DL B — BRI A, TR S B R AR AR . SD (e 54 it
SR e 7. AN B2 A72% 12S_CONF_REG ) 12S_RX_MSB_SHIFT H.4%411 12S_TX_MSB_SHIFT
PCRRE 1, 128 BRI AN Aok B Rl A Philips AiE

12.4.1.2 MSB X}55bnifi

< L < R >
sek /N /NN N
S —
# A —
sb ——x MsB X > LsB X MsB X X LSB »—
) Datad ) Datal )

Kl 64: MSB )55 kil

nEl 64 7w, MSB XFFARifE R, fE BCK TR, WS {551 SD {55 [N 284k, WS R4k 24 Hid i 2o &
BER, SD 552k LB ot a mBdn ) e fr . SR AT 174% 12S_CONF_REG [y 125_RX_MSB_SHIFT Lt4Al
[2S_TX_MSB_SHIFT HARES, W 128 R SR Al Ak SR 61 MSB X 55 it .

12.4.1.3 PCM krifi

SD ——— MSB X >§<LSB >§<MSB>< —

Data

K| 65: PCM ki

e 65 o, £ PCM FrifE iy SamilE 24T, 48 BOK i Fedy, WS {5556T SD fF5—4> BCK 4
JEIHTFIRAE AL, B WS {55 M 24 BiE B R A 58— L2 B — NI IR A AL, IFHRRZE 1 A BCK I 4t
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. SD RS54k Lwfoteh i n fom . WRFF 3 774% 125_CONF_REG f 12S5_RX_SHORT_SYNC H ¥
I 12S_TX_SHORT_SYNC HAFE 1, HRA 128 LB Fl A 1 B -R (8 R o) A

12.4.2 Bigusgifin

{74 12S_CONF_REG H 9% PUA~ Hehy 12S_TX_RESET HA%. 12S_RX_RESET Hii. 12S_TX_FIFO_RESET K,
FEAI12S_RX_FIFO_RESET Fis, 70 HIZn Bl . AR Y FIFO TR A 58— IRAZ (4
T BRI ORI 1, AR TR

12.4.3 FIFO #f%

28— FIFO #2:4f, 5 A/ KR 32 . Bt A franic . Mk 61 nl, fpAasBapig
WEI B, #EEE A FIFO, SRS . 35 FIFO i A wikk, —Fu26iH CPU BTy, »—
P2 DMA 15 i 8735

— LR 12S_FIFO_CONF_REG 25772411 12S_RX_FIFO_MOD_FORCE_EN H.45f71 12S_TX_FIFO_MOD_FORCE_EN
FAR TR 1, 12S_TX_DATA_NUM[5:0] He4%# 12S_RX_DATA_NUM[5:0] Fridd F T FIFO ZBuh & 3% Hd
AR R . AR H Shi A FIFO A7 BB 1 B RX_LEN A& % 88 4 8 TX_LEN,

4 RX_LEN > [2S_RX_DATA_NUMI5:0] B, %5t FIFO ZEf7 Balicitin e 2 1B MM, T RATIGE. X4
TX_LEN < 12S_TX_DATA_NUMI5:0] i, %75 FIFO A7 R EHRIEA BB B B, 7 DA4kSEIA FIFO iz
Hehi,

12.4.4 ‘KB
ESP32 128 Zix it s =A~BrBL:
o S—BrBIANAF i BRI E A FIFO;
o B BrBef i s dE A FIFO st ;
o BB, AE12SBLUT, Kifr Aok Bdnie on spATHdn it th s 48 LCD BT, K fp Ak Hdte o (if
i [ 5E Y HA TR AL

Tx data < D, >< D,

)
Tx FIEO Address< addr, >< addr, >
mode0  Data < D, >< D, >

T Fipo Address  addry M addr, X addr, ) addr, )
model Data < D', >< D" | >< D' >< D" >

66: %1% FIFO it
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% 58: A frasilE

12S_TX_FIFO_MOD[2:0] Hik

0 16 (L AGH B F
Tx FIFO mode0 2 32 (VAGEIE R

3 32 {7 B A Hi M
Tx FIFO modef 1 16 {37 BLIE TE B8

B, TGRS A FIFO fBH MRl . Tx FIFO modeO 44, Ak ¥idii Tx data i [H] 56 594
HHEG A FIFO; Tx FIFO model 44T, Ak Bullawi s ilim 16 AR 16 iy, EHHARTHE A FIFO,
W 66 iR, XA fraiNZ 58 FiR. D, i Dy i 16 HAFFI 16 4~ 0 41, D, th Dy, 1% 16 HepSAI 16
A0 4R, Bl D), = {Dy[31:16],16'h0}, D, = {D,[15:0],16'h0},

TEE B, ARG ST X AT e Ie BRH R At B A FIFO 2 . A FIFO 32 A R 5
[2S_TX_FIFO_MOD[2.0] #i1 12S_TX_CHAN_MODI[2:0] fI{EH % . 12S_TX_FIFO_MODI2.0] #iE %2 16 ik
52 32 fii; 125_TX_CHAN_MOD[2:0] ¥ fif Ak Bmnakg =, s 59 fs.

# 59: BB

12S_TX_CHAN_MODJ2:0] ik

0 XU T

FR PR A AR

1 128_TX_MSB_RIGHT=0 K, 7 a8 Fil A 7o 1 Bt 1o A 2 el 4 «
12S_TX_MSB_RIGHT=1 I}, Zc i A4 me il A A e Edis
FR PR TE AR

2 128_TX_MSB_RIGHT=0 K}, Z:pa8 Al Fo 8 B A el s .
12S_TX_MSB_RIGHT=1 #}, Zc 518 Fl 4 7B 538 k2 r i 45l .
FR PR TE AR

3 12S_TX_MSB_RIGHT=0 i, Z:piE4di b H % REG[31:0].
12S_TX_MSB_RIGHT=1 i}, £ % R %%k REG[31:0].

FRFE AR

4 128_TX_MSB_RIGHT=0 i, fpiE%dE % REG[31:0].
12S_TX_MSB_RIGHT=1 I}, ZpiE#dis a0 REG[31:0].

Hrh REG[31:0] K& 7es 12S_CONF_SINGLE_DATA_REG[31:0] FJ1H .

o5 Ky Bt 12S R 2178 12S_SAMPLE_RATE_CONF_REG f#) 12S_TX_BITS_MODI[5:0] H.4#de5E

1245 W8
ESP32 128 et sr A =A-Hr B

o BB, 78128 BT, HAMERAT HCRHAL RO S A R MR e iTE S 64 RLRHAT R AE
LCD #8UF, i A WAL TE I E Y HAT R i > e FR MUTEEE oy 64 (L HA TRt »

o S B Ber R I B 5 A FIFO;
o =B Ber IR BE A FIFO WSty IF 5 ANAE
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TES—Wr B, BlloBided 1280 WS_out (5 12801 WS_in) {55 BTG, R U2 Bt o o il ms v -
I 82 RIAIMEHL X, 32 AEFHATEIRR, A RHIES 0. 277F#s 12S_CONF_REG f 12S_RX_MSB_RIGHT F4¥
HT e e B 7K.

R N N A W

SD (__0x7654 X OXFEDC X 0x3210 X OxBA98 )
| |

" Data0 Datal Data3

Data2

Pel 67: 55— Br 2o Bt

B, 4niEl 67 Fron , AN BT EE SRR 16 437, 24 128_RX_RIGHT_FIRST = 1 i, I 2%kl DataO ff x4 % 57,128
1M Datal FF G5 ; BT#5 1I2S_RX_MSB_RIGHT =1, A4 45 —¥r Brdidis & {02F EDC0000, 0232100000},

#7 12S_RX_MSB_RIGHT =0, #45—Kr Bkt A {0232100000, 02 F EDC0000}, 24 12S_RX_RIGHT_FIRST =0

5, 12S M\ DataO F- &l 5t ; 4k 12S_RX_MSB_RIGHT = 1, A4 45— Wy Bekidi 4 {02 F EDC0000, 0276540000}
R 12S_RX_MSB_RIGHT = 0, HEA%—kr Bty {0276540000, 02 F EDC0000}

FES T BE, A BB R B B I BE 5 A FIFO . Ballcldia 5 A FIFO BUBIA PO A, X 7 128_RX_FIFO_MOD[2:0]
FURRHRAE, A0 60 A&l 68 R

4 60: M B 5 A FIFO BRI R 35 47 25 fic Bt

12S_RX_FIFO_MODI[2:0] BmRg
0 16 L XGE TE R
1 16 {07 BRI T 25 A
2 32 (L AGHE £
3 32 LA
31 16 15 0 31 16 15 0
t, chan 0 chan 1 t, chan_, chan_
twi| chan, 0| chan 1 twd chan chan_,
mode0 model
31 0 31 0
t chan 0 t chan,
L chan_ 1 [ chan_,
mode2 mode3

Pel 68: HelcBidhi % A FIFO X

TER = Fr B, CPU 53 DMA SRl FIFO mrisith, BTS2 N ARAF i DX, A AR ORT b 2 7 e C B 26
61.
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A 61: 4 FhSEAON R A5 A7 45 i B

12S_RX_MSB_RIGHT 12S_RX_CHAN_MOD mode0 mode mode2 mode3
0
; A + JEFEIE +
0 /iR | APHiA JipRiE | AipiE
5 + 4RI | AP+ |+ AEIE | A+
HFEIE AFEiE
3 - -
0
’ HFHIE + fFEIE +
] AFEE | HEE AFEE | AIE
0 + /i | AEIE o+ |+ eIl | PRI+
JriEiE /il
3 - -

12.4.6 12S FH/ PR

28 e ] PARC BN EALEM/ Kok 1, SRR B TR A XU TR ton] AR B ML s 1,
SCRPERUCTAEA N 2T

FEL 12S_CONF_REG f#) 12S_RX_SLAVE_MOD [ 4#1 12S_TX_SLAVE_MOD Fr4s43 5 H T4 12S it & MAIL
BRI ML A B

Ffrar 1I2S_CONF_REG ) 128_TX_START i i THah— R Keis . 24 128 Sy USRS, g 1,
KsBig o — EA B E S A R R . AR FIFO K ErA B AR s se e, I HBA HBEA
A2 Bs e b RPN 5 — Wi . MR, AL R e A . 2 128 P ES ML
B, HIROPE 1, KIEBRSERF TN BOK e, SREshi ks,

FArr 1I25_CONF_REG ) 12S_RX_START {1l F /5 sl — et 24 128 Sy WU, %008 1,
B —E R ME S, AR TRAE, EEIAAEE % W2R 128 Bl E N PR, 3
OHEE 1, BB AL BOK B4R, ke shizliiiie.

12.4.7 12S PDM B

qniEl 61 firzn, ESP32 1280 AR T PDM A5t , Ji T PCM 4 {551 PDM 4 {55 2 [ A e e o

PDM #5edis H B b (55 i 21 12S0°_WS_out {55, HELE J7=UA1 12S #iUF ) BCK #H[H], HAKIESH T
12.3, 12S PDM UK &3 1) PCM & S50 5839 16 7.

HP_BYPASS

pcm [ HPF = Filter | PDM
— Y8 > LPF | t8 > —
group0

Kl 69: PDM ‘& 3% bk

PDM i B -4 POM (554640 PDM {55, Al 69 B . HPF gk iias , LPF i ugifds . PCM
a5t FoRBERIED: , S5 PDM 55, %77a 12S_PDM_CONF_REG 4 12S_TX_PDM_HP_BYPASS f{%
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ST HE PCM (552 41t HPF ik, Filter groupO BideBAT FRFEDIRE. ik PDM (G5 MIBER foom,
PCM {55 K3 A foem, A2, fpdm 5 Soem Z IR KRN

125 TX PDM_FP
1285 TX_PDM_FS

fpdm = 64X fpcmX

Herh 64 STl TH P U SRR TRAN

142 62 TR, AR PCM {F2- 8015 T, w] DA il & %7748 12S_PDM_FREQ_CONF_REG ) 12S_TX_PDM_FP
FeFiFn 12S_TX_PDM_FS Lk, 15305 B3 48x128 KHz ) PDM {55

A 62: RRAE AL

foem (KH2) 12S5_TX_PDM_FP 125_TX_PDM_FS fodm (KHz)
48 960 480

441 960 441

32 960 320

48x128

24 960 240

16 960 160

8 960 80

Zifies 12S_PDM_CONF_REG ) 12S_TX_PDM_SINC_OSR2 453/~ Filter groupO f i RAER .

125 TX PDM_SINC_OSR2 = {IQS_TX_PDM_FPJ

125 TX PDM_FS

24 i ] PDM % 3 b i, 25 06 27 7745 12S_PDM_CONF_REG [ 12S_TX_PDM_EN 1455 12S_PCM2PDM_CONV_EN
FeAR 4T 1, R 70 fim. Z977%e 12S_PDM_CONF_REG [y 12S_TX_PDM_SIGMADELTA_IN_SHIFT 4.
[2S_TX_PDM_SINC_IN_SHIFT H.4%. 12S_TX_PDM_LP_IN_SHIFT H4%#i1 12S_TX_PDM_HP_IN_SHIFT .45 HF
PRI AMF S RN

12S00_WS_out
>
12S PDM
Tx 12S00_Data_out[23]
>

P 70: PDM %353

L {1 ] PDM 42U e i), 75 ZR- 27 fen 12S_PDM_CONF_REG A9 12S_RX_PDM_EN k455 12S_PDM2PCM_CONV_EN

Fep 4B 1, Ak 71 iR . PDM 20O #4221 1 PDM {5 54y 16 Ledsrg PCM {55, 11 72
Filter group1 Ji % PDM {5 5547 5RBE, 27/72% 12S_PDM_CONF_REG f¢j 12S_RX_PDM_SINC_DSR_16_EN

AT IREE R RAEAR . PDM 2B i A PDM F505R F5 200 PCM {5 128 1§ 64 1.
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12S0l_WS_out

—>
12S PDM

Rx
[2S01_Data_in[15]
<+

71: PDM i 3

PDM Filter PCM
—  groupl LPF V8 —»

v

Kl 72: PDM Uik

T3 63 ZHAH PDM (584K F, PDM {554 PCM {554 12S_RX_PDM_SINC_DSR_16_EN Ft4FHt
B

% 63 FRAEACE

PDM freq (KHz) I2S_RX_PDM_SINC_DSR_16_EN PCM freq (KHz)
Foomx128 1 ;
Foomx64 0 pem

12.5 LCD B

ESP32 12S ff) LCD =43 -
* LCD FHLE IR
o Camera M LIz ICIE
 ADC/DAC izt
LCD #iX i e it B 55 128 Bl mteh il E —3. LCD MR, WS iR fack HI—F.
ADC/DAC #izF, Biffifi] PLL_D2_CLK i H4hiE.

12.5.1 LCD BHLE&EEX
np 73 o, AE LCD EALARKTR, LCD 1 WR {554% 128 Bty WS {55, HRfEo &I 24

o

I 12S_CONF2_REG [ 12S_LCD_EN Fu4E: 1, 3 FLEF 291758 12S_CONF_REG [ 12S_TX_SLAVE_MOD
P O, 15 12S B TAEAE LCD EML AR, FEF, T SE S 7% 12S_CONF_CHAN_REG
12S_TX_CHAN_MODI[2:0] H4%F1 277748 12S_FIFO_CONF_REG [ 12S_TX_FIFO_MODI[2:0] Fu4%, DAL iF #y
PR Rkl . WS (55 &id GPIO A2 i Bt i PR 22 Sof . PTG 1 5% 75717 I0_MUX Fil GPIO Az 4H
W AE LCD R MU AR, 7R 2EE i il 8 77 74 12S_CONF2_REG 1 12S_LCD_TX_SDX2_EN A5
12S_LCD_TX_WRX2_EN [k, 5 kg WR (G5 TAEEREIEET .

W 74 FE 75 i, BaEwga 1 R, 22 12S_LCD_TX_WRX2_EN 5 1, 12S_LCD_TX_SDX2_EN [
RO, BRWUE 2 K, FE3L% 12S_LCD_TX_SDX2_EN H4F1 12S_LCD_TX_WRX2_EN HAREE: 1,
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Master Slave

12S LCD
12SnO_WS_out——»{ WR

12SNO_Data_ outj—— SD

73: LCD L% iR

SD[23:O]—§<EDOE>< p1 X b2 X D3

Pel 74: LCD :BL% X Btk X 1

wr/ M\
SD[23:0] —§<DEO>< D1 X D0 X D1 X D2 X D3 X D2 X D3 »—

Pel 75: LCD F:BL% 38 Bedhiiihs X 2

12.5.2 Camera MBLIZEICEI

ESP32 12S w] PARL i Camera MATUBRE , DAL SEBIS #MER camera AR i) e SR A5 5 o ZE AR, 12S ity
MM, B T 16 AR E 5 2 2 12501 _Data_in 4b , it 125n1_H_SYNC.12Sn_V_SYNC F 12S_H_ENABLE
55,

Camera [ PCLK 2 12S f#ibef) 12Sn_WS_in {52, WK 76 fix.

Master Slave

Camera VSYNC|—®12Sn_V_SYNC I2S
HSYNC ——» 12Sn_H_SYNC
HREF —® 12Sn_H_ENABLE

PCLK —® 12SnI_WS_in

SD [P |2Snl_Data_in

Kl 76: Camera MHLEZHBIA

214 128 2k Camera MBLIZICRE I, 9 H 24 12Sn_H_SYNC. 12S_V_SYNC #1 12S_H_REF #J h e B i, Ak
MU LRt sk, Ri:
transmission_start = (125n_H_SY NC == 1)&&(125n_V_SYNC == 1)&&(125n_H_ENABLE == 1)

RIE B R, X = MG Hm AR R . PIAnSEsk camera, 1250 _V_SYNC {5 S 1etekm i A2 b ol
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1RHF, IR2LERA 128 BLBR 1280 V_SYNC il . ESP32 SCHifE 522t GPIO S fiFEm UL o HE
%2545 10_MUX Al GPIO 2 i .

T A 12S TA/EAE Camera #55, 2717#% 12S_CONF2_REG 1) 1I2S_LCD_EN Fr4&#1 12S_CAMERA_EN [ iaEss
BN 1, FHHEBZSAELS 12S_CONF_REG [ 12S_RX_SLAVE_MOD i 1, 12S_RX_MSB_RIGHT H.4F1
12S_RX_RIGHT_FIRST HHH-H5 B E M O, (175 125 415 T {7 LCD MBI, . [, FBuaifras
12S_CONF_CHAN_REG #y 12S_RX_CHAN_MODI2:0] Fe45An 25 174% 12S_FIFO_CONF_REG Hj 12S_RX_FIFO_MOD|2:0]
FOR IR 1, DA TE B O B R

12.5.3 ADC/DAC ik

LCD #i il )r b ADC BBl 2 ARt vl DABE T 1280 BB sl At X, tunl DARE T 1280 BB A
B A EERE] 7 | DAC ik, 4 1280 fidik i | ADC I, 75 2ERf 1280 BB L E D T U, &
77 7y 1280 ik ADC il Z 8] i e 5 14

12S0 ADC controller
WS ——®» WS
SAR
ADC

Data | Data

77: 12S ¥y ADC $:11

T A A4 12S_CONF2_REG 1y 12S_LCD_EN LU E Hy 1, 3 HLF 2774 12S_CONF_REG ff 12S_RX_SLAVE_MOD
PoRpE O, A5 1250 #ib TAEYE LCD EALZNRI, HUE 1250 BLsmbah, fE45 1250 1y WS {55 firth A& /Y
3. SRJEE APB_CTRL_APB_SARADC_CTRL_REG %ﬁ%&ﬂ’} APB_CTRL_SARADC_DATA_TO_I2S M4 1 .
FERCE 47 SARADC HH X T A7A 5 A8l 128 Bl RIS % 51y ) LA als S E 5 AL 3

12S0 DAC controller

12S_CLK |—— DAC_CLK
~+{DAC1

Datal- ;s DAC2

Data2--

Data[7:0] [e—

¥ 78: 12S 1) DAC ;11

T A AVAT ANV AVAVARATAVAVAVAVAVUARAY AUAVANATS

ML 72 D U /A N
DATA_.< OxAB X io0x12 X i 0xCD X | 0x34  }—

Data0 Datal Data2  : Data3
DAC1_DATA 4x12 0x34
Datal ~Daaz
DAC2_DATA 0xAB 0xCD —
~—Dawo Data2 '

Pl 79: 12S DAC #2 I Bedia i A
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24 1250 B i DAC I, 5 20 1280 B BN ML A28, 18] 78 Oy 1280 e 5 DAC il w2 18] 1
fr . DAC #HIBHLA 12S_CLK i, e 12S_CLK fx2 APB_CLK/2. WK 79 B, ¥ Zirm
DAC = il e ARy, DAC 2 il s &0 A A E Ktk A DACT 8Lk, K72 Xtk A DAC2 Bibk. (ff1]
128 DMA Bk}, 520050 k1) 8 (s 724% 8 HHA DMA X715 26 2 buffer .

fi F 12S0 %) DAC i, 15 4535 274758 12S_CONF2_REG 1 12S_LCD_EN Fe4 4 1, 40 514 12S_RX_SHORT_SYNC,
[2S_TX_SHORT_SYNC. 12S_CONF_REG. [2S_RX_MSB_SHIFT I 12S_TX_MSB_SHIFT j#2, I H¥ 291748
[2S_CONF_REG [y 12S_TX_SLAVE_MOD 455 0, {#i15 12S0 #ike TA/EAE LCD ML AR . I 4L 4 16 fif
BARIARE, PR EE N A A, HOE 1280 Bt ph, 845 12S Y 12S_CLK A1 WS % th & i@ i . FEft '

4 DAC MK FFfra% G, A3l 1280 ik % .

12.6 12S vhil

12.6.1 FIFO il
* 128 TX_HUNGL_INT: 4 % 3 HicHi i RV i % ot o 14 o
* 128_RX_HUNGL_INT: 24 F2 ISt i R A 4 it v I
e 12S_TX_REMPTY_INT: 24 % 3% FIFO 23 it B sl % S HH 187 .
* 128_TX_WFULL_INT: 24 % 3% FIFO iy R % b b i o
* 12S_RX_REMPTY_INT: 24351t FIFO 23 iif B fish 42 v b7
* 12S_RX_WFULL_INT: 24:431i FIFO 5 i BRI ish 5 sH o b «
* 12S_TX_PUT_DATA_INT: 24 % 3% FIFO 3223 if B i %2 G v b7 .
* 12S_RX_TAKE_DATA_INT: 24421 FIFO 7B iof B Ak %2 G v by

12.6.2 DMA it
* 12S_OUT_TOTAL_EOF_INT: 4 fIrfy A ik R Ji] 5 HE i RV 2 e v 8T
* 12S_IN_DSCR_EMPTY_INT: Jo R e nl JH ik B il A s i
* 125_OUT_DSCR_ERR_INT: 2438 21| JeR He i s fifi i -7 i RIVAgh 2 1t m B
* 125_IN_DSCR_ERR_INT: 243 31| Jo R A ik G i Iy RV Agh 2 1t A
* 12S_OUT_EOF_INT: 4 #2242 52 i A ik — A5t el iy RIVfik A L P AT
* 12S_OUT_DONE_INT: 24 iy A% G4 R s e B i BV g A G T o
* 12S_IN_SUC_EOF_INT: 24 i & Hirthi e 5¢ Bk RIV g b o
* 125_IN_DONE_INT: 24 §if S 1A BEFAM AR AT R AL BRI RV A 2 1L A B o
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12.7 WA HIk

BFR EEC 1250 oSt Vil
12S FIFO %172
I2S_FIFO_WR_REG B A 12S %% FIFO (%R Ox3FF4F000 | Ox3FF6D000 | HE
[2S_FIFO_RD_REG 1E6i# 12S $20k FIFO f%d Ox3FF4F004 | Ox3FF6D004 | H i
[T Y s
I2S_CONF_REG fic &5 H- 4R /A5 1A Ox3FF4F008 | Ox3FFED008 | /5
I2S_CONF1_REG PCM it & 2517 4% Ox3FF4FOAO | Ox3FFBDOAO | /5
ADC/LCD/Camera %
I2S_CONF2_REG sz a R B 7 47 Ox3FF4F0A8 | Ox3FFBD0AS | /5
12S_TIMING_REG 55 IERFIN S5 Ox3FF4F01C | Ox3FF6DO1C | /5
I2S_FIFO_CONF_REG FIFO it & Ox3FF4F020 | Ox3FFBD020 | /5
I2S_CONF_SINGLE_DATA REG A T S E Ox3FF4F028 | Ox3FFBD028 | 15/E
I2S_CONF_CHAN_REG A Ox3FF4F02C | Ox3FFBD02C | /5
12S_LC_HUNG_CONF_REG R S A 0 i Ox3FF4F074 | OX3FFBD074 | /5
[2S_CLKM_CONF_REG Bitclock ir ‘& Ox3FF4FOAC | Ox3FFBDOAC| /5
I2S_SAMPLE_RATE_CONF_REG PR A Ox3FF4FOBO | Ox3FF6DOBO | /5
I2S_PD_CONF_REG Power-down 27758 Ox3FF4F0A4 | Ox3FFBD0A4 | /5
I2S_STATE_REG 128 s Ox3FF4FOBC | Ox3FFBDOBC| H i
P AN
DMA 51738
I2S_LC_CONF_REG DMA [l & 21738 Ox3FF4F060 | Ox3FFBD060 | /5
I2S_RXEOF_NUM_REG BB R Ox3FF4F024 | Ox3FF6D024 | /5
I2S_OUT_LINK_REG DMA k4 i B A b Ox3FF4F030 | Ox3FFBD030 | /5
12S_IN_LINK_REG DMA $2 8 ik 2 e A1 Hb ki Ox3FF4F034 | Ox3FFBD034 | 15/E
i EOF fy¥ VR4
I2S_OUT_EOF_DES_ADDR_REG iii MBIl 1 Ox3FF4F038 | Ox3FFBD038 | H i
i, EOF 1y % RA
I2S_IN_EOF_DES_ADDR_REG ifﬁ Wy BB BRI AT Ox3FF4F03C | Ox3FFBD03C | H i
I2S_OUT_EOF_BFR_DES_ADDR_REG | 4 Ji, EOF il 7t Ox3FF4F040 | Ox3FF6D040 | His
12S_INLINK_DSCR_REG WA | Ox3FF4F048 | Ox3FFBD048 | Mk
Y\ 3 ‘**{‘ S
12S_INLINK_DSCR_BFO_REG It MR RIERTII | o aceiroac | oxaFreD04C| Hi
N * b ff
12S_INLINK_DSCR_BF1_REG A EEREE bulfer | e aF050 | OxaFFEDO0S0 | M
EOBE R
I2S_OUTLINK_DSCR_REG WKL TR RE | OXBFF4F054 | Ox3FFED054 | Hist
N R H
12S_OUTLINK_DSCR_BFO_REG It MRIKBERMIEI | o aeiross | oxaFFeD0sS | M
— R IEERE buffer
I2S_OUTLINK_DSCR_BF1_REG ;i&il;; BB BERA A Ox3FF4F05C | Ox3FFBD05C | H it
I2S_LC_STATEO_REG DMA IR ES Ox3FF4F06C | Ox3FFED06C | H i
I2S_LC_STATE1_REG DMA % ierss Ox3FF4F070 | Ox3FFBD070 | H i
ok nhss B (DE) il %5 ££ 25
I2S_PDM_CONF_REG \ PDM fif & 0x3FF4FOB4\ Ox3FF6DOB4‘ B
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I2S_PDM_FREQ_CONF_REG PDM #ji% Ox3FFAFOBS | Ox3FF6DOBS | 5/
12S_INT_RAW_REG AR WIS Ox3FF4F00C | OX3FFBD0O0C | H ik
I2S_INT_ST_REG S i H B R 2SS Ox3FF4F010 | Ox3FFBD010 | H i
[2S_INT_ENA_REG o B RE AL Ox3FF4F014 | Ox3FFED014 | /%5
I2S_INT_CLR_REG W 7 Ox3FF4F018 | Ox3FF6DO18 | H'5
295 ESP32 # A%:% Fijt V4.0
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12.8 HALESS
Register 12.1: 12S_FIFO_WR_REG (0x0000)
o
&
N
&
&’
\31 o‘
\o 0 0 0 0 0 0 0 0 0 0 0 o‘
I2S_FIFO_WR_REG % A 12S %% FIFO %, (RE)
Register 12.2: 12S_FIFO_RD_REG (0x0004)
)
&
Q\Q/
&7
&’
\o 0 0 0 0 0 0 0 0 0 0 0 o‘
I2S_FIFO_RD_REG 7£fi# 12S #21% FIFO p9%dE. (Hix)
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Register 12.3: [2S_CONF_REG (0x0008)

OO A A
FEE SN EESS L
$ 20 5O K 020 2RSS £ 5150 &
5 R N R
& PPPPPPPPPPEPEETEEEEEE
E o[ [w[w]su]s]e]alolo[a[7]e]s[s]s]2]1]0]
[0 0o o0 00000 o0 o ofofoJo[t][t]r][1]ofofo]JofoJofo]oo]o]o]o0 ] Reset

I2S_SIG_LOOPBACK ‘& 1 i}, KikFHAIsIt = WS fl BCK {55, (#/5)
I2S_RX_MSB_RIGHT (i & 1 B, K40l i FeEgidin e FIFO s A, (8/%5)
12S_TX_MSB_RIGHT {1 B}, 2R AR PSR FIFO By A . (B/5)
12S_RX_MONO & ffifit PCM Arifisi = T i i . (3/5)

125_TX_MONO ‘#{ffifg PCM frif izl A bbby szt (3/5)
I25_RX_SHORT_SYNC & {iiffifit PCM #ruitiizt F iy liess . (B/5)
I2S_TX_SHORT_SYNC ‘#{i{fiflt PCM Frifitiial F ik ik, (5/5)

12S_RX_MSB_SHIFT i/ fiifg Philips fruetii T iyl . (8/5)

12S_TX_MSB_SHIFT & fi{#ifig Philips ARl Frokkss. (/5)
I2S_RX_RIGHT_FIRST it 1, SeilchrEsids. (5/5)

I2S_TX_RIGHT_FIRST fitfie 1, sekikfimiasds. (5/5)

I2S_RX_SLAVE_MOD {7 1, (HREMMLEER . (3/5)

I2S_TX_SLAVE_MOD it 1, HREMML LR, (8/5)

12S_RX_START E{ Fhaeliiidi. (8/5)

12S_TX_START ‘& tinkixtidh. (#/5)

12S_RX_FIFO_RESET & {y i Bt FIFO. (i/5)

I2S_TX_FIFO_RESET E (& H %% FIFO, (i%/5)

I2S_RX_RESET H{if Hlkss. (3/5)

I2S_TX_RESET H{i&E & ki¥xss. (3/5)
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Register 12.4: 12S_INT_RAW_REG (0x000c)

' K7 P K

<& Q
&é %/00%§é/0\>%§/9@ I NLIADLY; %// 57575757
@ N A U N N

’31 1716 (15 [ 14 | 13 | 12 [ 11 | 10 | 9 8 7 6 5 4 3 2 1 0‘

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

12S_OUT_TOTAL_EOF_INT_RAW [2S_OUT_TOTAL_EOF_INT fJEia s Wpk . (Hig)

12S_IN_DSCR_EMPTY_INT_RAW [2S_IN_DSCR_EMPTY_INT [y JE 44 FF WRIR S 7 «

—~

Rig)

I2S_OUT_DSCR_ERR_INT_RAW [2S_OUT_DSCR_ERR_INT &g Wik . (M)

7

I2S_IN_DSCR_ERR_INT_RAW 12S_IN_DSCR_ERR_INT gk, (Hik)
I2S_OUT_EOF_INT_RAW [2S_OUT_EOF_INT [y J5it& FWpR S, (i)
I2S_OUT_DONE_INT_RAW [2S_OUT_DONE_INT [ 4G WPtk s ir. (Hikg)
I2S_IN_SUC_EOF_INT_RAW [2S_IN_SUC_EOF_INT (¥ JEtarh etk s, (Hik)
I2S_IN_DONE_INT_RAW [2S_IN_DONE_INT fiJE 44 Wk A . (i)
12S_TX_HUNG_INT_RAW [2S_TX_HUNG_INT {5 & HWpk s, (M)
I2S_RX_HUNG_INT_RAW [2S_RX_HUNG_INT {544 hWpk &S 6r. (Hisk)
I2S_TX_REMPTY_INT_RAW [2S_TX_REMPTY_INT (5 ba plptkastr.  (Hik)
I2S_TX_WFULL_INT_RAW 12S_TX_WFULL_INT [ 5 t& ks . (Hig)
12S_RX_REMPTY_INT_RAW [2S_RX_REMPTY_INT ({5 t4 hWpkser.  (Hik)
I2S_RX_WFULL_INT_RAW [2S_RX_WFULL_INT g Wpk i, (Hik)

12S_TX_PUT_DATA_INT_RAW [2S_TX_PUT_DATA_INT [ & ek ser. (Hi)

12S_RX_TAKE_DATA_INT_RAW TI2S_RX_TAKE_DATA_INT BBt IRk S, (Hi)
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Register 12.5: 12S_INT_ST_REG (0x0010)

') &7 K7K7 D
%Q,é@ 00 \%/O\b \Q/O\) OOQ}AQ)\% '<\- ,(\-
@ FP

’ 31 17| 16 (15 [ 14 | 13 | 12 [ 11 | 10 | 9 8 7 6 5 4 3 2 1 0

]oooooooooooooooooooooooooooooooo\Reset

I12S_OUT_TOTAL_EOF_INT_ST 12S_OUT_TOTAL_EOF_INT §y5tc Wik, (i)

12S_IN_DSCR_EMPTY_INT_ST [2S_IN_DSCR_EMPTY_INT B4 5% -F Rk 5407

—~

)

7/

/

I2S_OUT_DSCR_ERR_INT_ST [2S_OUT_DSCR_ERR_INT {4 5tiich bRk &S0z, (Hi)
I2S_IN_DSCR_ERR_INT_ST [2S_IN_DSCR_ERR_INT (¥ 5t tF Wtk . (Hik)
I2S_OUT_EOF_INT_ST 12S_OUT_EOF_INT fy ik b etk 6. (Hik)
I2S_OUT_DONE_INT_ST 12S_OUT_DONE_INT 5t Wtk . (M)
I2S_IN_SUC_EOF_INT_ST 12S_IN_SUC_EOF_INT {5 #c Wk A 7. (i)
I2S_IN_DONE_INT_ST [2S_IN_DONE_INT f# Gt ks, (He)

12S_TX_HUNG_INT_ST 12S_TX_HUNG_INT {5k Hr IR 2547 o

—~

Hik)
12S_RX_HUNG_INT_ST [2S_RX_HUNG_INT {5t beksor. (Hik)
I2S_TX_REMPTY_INT_ST 12S_TX_REMPTY_INT it PRk, (Hik)
12S_TX_WFULL_INT_ST 12S_TX_WFULL_INT g5t Wtk or. (Hig)
12S_RX_REMPTY_INT_ST 12S_RX_REMPTY_INT (5t P etk s, (Hik)
12S_RX_WFULL_INT_ST [2S_RX_WFULL_INT 5t FWekas . (Hisk)
12S_TX_PUT_DATA_INT_ST [2S_TX_PUT_DATA_INT [ 5t hWptkas . (Hisk)

12S_RX_TAKE_DATA_INT_ST [2S_RX_TAKE_DATA_INT f ik HWpksr. (M)
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Register 12.6:

)
&
@g‘@é
£

12S_INT_ENA_REG (0x0014)

B

’OOOOOOOOOOOOOO

I2S_OUT_TOTAL_EOF_INT_ENA 12S_OUT_TOTAL_EOF_INT fy i {die (i .
I2S_IN_DSCR_EMPTY_INT_ENA [2S_IN_DSCR_EMPTY_INT i .
I2S_OUT_DSCR_ERR_INT_ENA [2S_OUT_DSCR_ERR_INT [ /1 Wi i g iz .
I2S_IN_DSCR_ERR_INT_ENA 12S_IN_DSCR_ERR_INT fj# Wi {7 .
I2S_OUT_EOF_INT_ENA [2S_OUT_EOF_

[2S_OUT _DONE_INT_ENA 12S_OUT_DONE_INT i sf Wit gE {7

(B/5)
(B/5)
INT iy B REAz . (B2/5)

(i#/55)

12S_IN_SUC_EOF_INT_ENA [2S_IN_SUC_EOF_INT gl fifefi. (3/5)

I2S_IN_DONE_INT_ENA [2S_IN_DONE_INT {4 ibrfsifig o7

I2S_TX_HUNG_INT_ENA 12S_TX_HUNG_INT ) - Wi i e .
12S_RX_HUNG_INT_ENA [2S_RX_HUNG_INT (¥ s b i g .
12S_TX_REMPTY_INT_ENA [2S_TX_REMPTY_INT Wi {o7

12S_TX_WFULL_INT_ENA 12S_TX_WFULL_INT (¥ /Rl i e iz .

(#/5)
(W/5)
(B/%5)

(355

(i#/5)

12S_RX_REMPTY_INT_ENA [12S_RX_REMPTY_INT f i Wififefi. (/%)

12S_RX_WFULL_INT_ENA [2S_RX_WFULL_INT g Witiaei. (i5/5)

12S_TX_PUT_DATA_INT_ENA [2S_TX_PUT_DATA_INT fgH Wi figet. (3/%5)

12S_RX_TAKE_DATA_INT_ENA [2S_RX_TAKE_DATA_INT (s bifigefr. (/%)

IREER R
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Register 12.7:

')
&
®‘°®é
A

I2S_INT_CLR_REG (0x0018)

/- QS’
%

PEEEPEEEE

E

16

i
15
©

8 7 6 5 4 3 2 1

’OOOOOOOOOOOOOO

ofojofojofjofofojo

I2S_OUT_TOTAL_EOF_INT_CLR 12S_OUT_TOTAL_EOF_INT {8 . (

I2S_IN_DSCR_EMPTY_INT_CLR [2S_IN_DSCR_EMPTY_INT (s WiE . (

)

hni
i

)

/\4)

d

I2S_OUT_DSCR_ERR_INT_CLR 12S_OUT_DSCR_ERR_INT Wi, (H5)

I2S_IN_DSCR_ERR_INT_CLR [2S_IN_DSCR_ERR_INT g fii. (HE5)

I12S_OUT_EOF_INT_CLR 12S_OUT_EOF_INT (Wi fr. (HE)

I2S_OUT_DONE_INT_CLR 12S_OUT_DONE_INT fJsH g, (H5)

I2S_IN_SUC_EOF_INT_CLR 12S_IN_SUC_EOF_INT gy i, (H

5H)

I2S_IN_DONE_INT_CLR 2S_IN_DONE_INT s iiigefi. (H5)

12S_TX_HUNG_INT_CLR 12S_TX_HUNG_INT (sl ir. (

12S_RX_HUNG_INT_CLR 12S_RX_HUNG_INT fitj ff W i& 147

]

HE)

d

(H5)

I2S_TX_REMPTY_INT_CLR 12S_TX_REMPTY_INT (g, (HE)

12S_TX_WFULL_INT_CLR [2S_TX WFULL_INT iy iissfi. (HE5)

I2S_RX_REMPTY_INT_CLR 12S_RX_REMPTY_INT (jsh g, (H5)

I2S_RX_WFULL_INT_CLR 12S_RX_WFULL_INT fyh s, (H5)

I2S_TX_PUT_DATA_INT_CLR 12S_TX_PUT_DATA_INT iy lbrig . (HE)

12S_RX_TAKE_DATA_INT_CLR 12S_RX_TAKE_DATA_INT {4 . (R5)

IREER R
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Register 12.8: 12S_TIMING_REG (0x001c)

’31 25|24|23 22|21|20|19 18|17 16|15 14|13 12|11 10|9 8|7 6|5 43 2|1 0‘

’o 0 0 0 0 O o|0|o o|o|o|

o
o
o

o|o o|o o|o 0|o o|o o|0 o|o o|o O‘Reset

12S_TX_BCK_IN_INV Ffitfi i 1, 4 BCK 55 HE AMBL LR S e . (3/5)
I2S_DATA_ENABLE DELAY ${ii A 2hr s (i A AE R R AL . (3/5)

I2S_RX_DSYNC_SW it & 1, #& double sync B 55 R Tt . (3/5)
I2S_TX_DSYNC_SW it 1, ¥£ double sync #ix 555 2L T Rk ikfidhd. (3/5)
12S_RX_BCK_OUT_DELAY  #2it#i:X T BCK i th i iR 4. (3:/5)
12S_RX_WS_OUT_DELAY i T WS (55 R EiR 4. (1/5)

12S_TX_SD_OUT DELAY ) i%#iT SD {55 1R A%, (8/5)
125_TX_WS_OUT_DELAY %% WS (551 2ER F %L, (B/5)
12S_TX_BCK_OUT_DELAY i BCK {55 MR FMEL. (8/%5)
12S_RX_SD_IN_DELAY I SD i AMIER A% . (39/5)
12S_RX_WS_IN_DELAY I WS iy ARIER JFIEL. (3/5)
12S_RX_BCK_IN_DELAY #Ii#i T~ BCK it ARYAER %k, (89/5)
12S_TX_WS_IN_DELAY MALKZEF WS (55 1R 4. (8/5)

12S_TX_BCK_IN_DELAY M#L %% BCK #i AEER I (3/5)

REFER 302 ESP32 # A%:% Fijt V4.0



12. 128

Register 12.9: 12S_FIFO_CONF_REG (0x0020)

’31 21|20|19|18 16|15 13

[ =]
’ooooooooooo|o|o|ooo|ooo|1| 32 | 32

I2S_RX_FIFO_MOD_FORCE_EN ikt 1. (i%/5)
I2S_TX_FIFO_MOD_FORCE_EN JfiiAGe 1. (/%)
I2S_RX_FIFO_MOD #:1ig FIFO it g 7. (/%)
I2S_TX_FIFO_MOD % 3% FIFO Kt (7. (1/5)
I25_DSCR_EN (i flifE 12S DMA fixX. (i¥/5)
12S_TX_DATA_NUM %1% FIFO B K B, (3/5)

12S_RX_DATA_NUM  #24 FIFO %dl K FERII{E . (/5 )

Register 12.10: 12S_RXEOF_NUM_REG (0x0024)

E ]

‘ Reset

12S_RXEOF_NUM_REG 2 $imK)JE ., &fiik 12S_IN_SUC_EOF_INT 9k, (/%)

Register 12.11: 12S_CONF_SINGLE_DATA_REG (0x0028)

E ]

] 0

‘ Reset

I2S_CONF_SINGLE_DATA_REG /=i £ AR TX_CHAN_MOD #1 12S_TX_MSB_RIGHT #j
BT B . (B/5)
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Register 12.12: 12S_CONF_CHAN_REG (0x002c)

& S
) %® §/
Q\Q Qt\-/ d,/

%Q) (%4 &7

N Y N

’31 5|4 3|2 0‘

]oooooooooooooooooooooooooooo oooo\Reset

12S_RX_CHAN_MOD 128 fliuli BT E N, HFHSHET 124.5. (B/5)

12S_TX_CHAN_MOD i@ e, HEHSEET 1244, (8/5)

N

Register 12.13: 12S_OUT_LINK_REG (0x0030)

&4
SRS OQQ
KNG P
) «v\%%é ; ) /\V\&/
s s e
NV, @ %
’o oloJolo 0 0 0 0 0 0 0O 0000000 \Reset
I12S_OUTLINK_RESTART ‘& i )5 kLR MRS . (3/5)
I12S_OUTLINK_START &V if kX R IRST. (35 )
I12S_OUTLINK_STOP E{vif{s || K iktERMiA. (/5 )
I2S_OUTLINK_ADDR #f—/~ kit sEL ATt . (5/5)
Register 12.14: 12S_IN_LINK_REG (0x0034)
N
Q\
NaPAY
S s
DA N &
S S
%Q’Q\Q) >$\>>$\>>é\> %Q’Q\Q) >é\>
&P PP @ N
’31 30 29 28 | 27 20|19 0‘
’0 ojofofo o o O O O O O 0x000000 ‘Reset

I2S_INLINK_RESTART {3 i Bl E AT . (1/5)
I2S_INLINK_START B (iU IR BE R IA . (B/5)
I2S_INLINK_STOP & {iif [ LA . (5/5)

I2S_INLINK_ADDR % — A BER AT RO LI . (32/5)
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Register 12.15: 12S_OUT_EOF_DES_ADDR_REG (0x0038)

E ]

’ 0x000000000 \ Reset

I12S_OUT_EOF_DES_ADDR_REG /: i EOF (1 % 25k e iR sF bt . (%)

Register 12.16: 12S_IN_EOF_DES_ADDR_REG (0x003c)

’ 0x000000000 \ Reset

I12S_IN_EOF_DES_ADDR_REG 4: i EOF Ryt iRl . (k)

Register 12.17: 12S_OUT_EOF_BFR_DES_ADDR_REG (0x0040)

E ]

’ 0x000000000 \ Reset

I2S_OUT_EOF_BFR_DES_ADDR_REG ‘i, EOF 1) A ik HERFIAFTR W APk . (%)

Register 12.18: 12S_INLINK_DSCR_REG (0x0048)

E ]

]oooooooooooooooooooooooooooooooo\Reset

I12S_INLINK_DSCR_REG i s A fra il . (H k)

Register 12.19: 12S_INLINK_DSCR_BFO0_REG (0x004c)

E ]

]oooooooooooooooooooooooooooooooo\Reset

I12S_INLINK_DSCR_BFO0_REG F—/Mzltstiid /it (HiL)

Register 12.20: 12S_INLINK_DSCR_BF1_REG (0x0050)

E ]

]oooooooooooooooooooooooooooooooo‘Rese»c

I2S_INLINK_DSCR_BF1_REG F— /st 5 buffer frstihlk. (Hik)
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Register 12.21: 12S_OUTLINK_DSCR_REG (0x0054)

E ]

]oooooooooooooooooooooooooooooooo\Reset

I2S_OUTLINK_DSCR_REG i &5 FfiAf bl . (HEE)

Register 12.22: 12S_OUTLINK_DSCR_BF0_REG (0x0058)

E ]

]oooooooooooooooooooooooooooooooo‘Reset

I12S_OUTLINK_DSCR _BF0_REG [—/NA kiR fidfmibit. (Hig)

Register 12.23: 12S_OUTLINK_DSCR_BF1_REG (0x005c)

E ]

]oooooooooooooooooooooooooooooooo\Reset

I12S_OUTLINK_DSCR_BF1_REG | —A~%& kiR EdE buffer bk, (Hi)
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Register 12.24: 12S_LC_CONF_REG (0x0060)

I & L
%"’GQ) %9\290@%290% 5775757 575
N N N N VG Vi V%

’31 13|12 (11|10 9 8 7 6 5 4 3 2 1 0 ‘

’OOOOOOOOOOOOOOOOOOOOOO1000OOOOO

I2S_CHECK_OWNER i, ffi{4-#F owner bit, (i%/5)

I25_OUT_DATA_BURST_EN & i%$iditiil & . (5/5)
1 SR A burst B
O: AR EE 7.

I2S_INDSCR_BURST_EN DMA Ui gE it pr e il B . (305)
1: {#iF burst #55;
O: i s

12S_OUTDSCR BURST EN DMA ikt iiid fi te bt A i L. (5/%5)
T+ flEH burst K
O: A=Ay BB

I2S_OUT_EOF_MODE 77/ [2S_OUT_EOF_INT fféizt, (i%/5)
1: DMA M FIFO sl th g £t s
0: AHB X5TA £l A FIFO .,

12S_OUT_AUTO_WRBACK ff It 1, 4%k buffer o %l ks se s ent, Hahl 5 kikgE
. (H/5)

I2S_OUT_LOOP_TEST # fVfEsfillik kit k. (8/5)
12S_IN_LOOP_TEST & fufFsflit st . (3/5)
I2S_AHBM_RST ‘{7 & DMA i) AHB #:00. (3/5)
12S_AHBM_FIFO_RST (% & DMA 1j AHB #:0 cmdFIFO. (8/%5)
I2S_OUT_RST (& i Ji%k DMA FSM. (/%)

12S_IN_RST ‘#{ &H &%t DMA FSM. (/%)

Register 12.25: 12S_LC_STATEO_REG (0x006c)

’ 0x000000000 \ Reset

I12S_LC_STATEO_REG #:lt DMA B RS 27 Ers. (Hi%)
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Register 12.26: 12S_LC_STATE1_REG (0x0070)

E ]

] 0x000000000

‘ Reset

I12S_LC_STATE1_REG %% DMA #iEIRS T Ares. (HiBE)

Register 12.27: 12S_LC_HUNG_CONF_REG (0x0074)

r £
’\e ’\?\2\ &
> >
& & S
N N
7/ 7/ 7/
N &L« ©
%
%Q)é \/9/ \/S)/ \//O/
@ &P &
’31 12| 11 | 10 8|7 U‘
’000000000000000000001000 0x010 ‘Reset

I2S_LC_FIFO_TIMEOUT_ENA FIFO #HfigeN . (/5)

I12S_LC_FIFO_TIMEOUT_SHIFT ffl F & & 1 % #8 09 B fH. 24 i % 2% w0 {4 >=
88000/2iQS_Ic_ﬁfo_timeout_shift Eﬂ‘, i‘l‘éﬁ[%%iﬁo (iié/ﬁ)

12S_LC_FIFO_TIMEOUT 3 FIFO hung ¥4 =T BU CLAME Y, ik it Bl i i sl e i i vt
i k. (395 )

Register 12.28: 12S_CONF1_REG (0x00a0)

% %
S5 S5
& C)oe<< Q)ﬂv C)oé<
IR N N W
QO & 0
& 5ol & & O
N VS NI
’31 9 8 7 6 4 3 2 0‘
]oooooooooooooooooooooooo10xo10x1\Reset

I2S_TX_STOP_EN YFUbfi's 1, 244 1% FIFO hasif, Kiktibefs ki BCK WS 55 . (3/5)
12S_RX_PCM_BYPASS B (i iz e Eda gead L4/ B didiibe . (B2/5)

12S_RX_PCM_CONF [:4i/fift 4Rl s, (52/5)
O fRIEGHHMCE
1 REREAC -

12S_TX_PCM_BYPASS i {i; il A iA $dle 8 i R4t/ M L it (32/5)

12S_TX_PCM_CONF L4/ iR B fr. (B/5)
O fRIRGR IR
1 R AR
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Register 12.29: 12S_PD_CONF_REG (0x00a4)

N QO
7
L
I S D o<§ o<§
@Q'GQ) %Q’&Q)@Q’&Z(f{(%(f{(
NS NIV
’31 4|3|2|1|0‘
]oooooooooooooooooooooooooooo|1|0|1|o\Reset
I2S_FIFO_FORCE_PU :&#|FF/35 FIFO. (i/5)
I2S_FIFO_FORCE_PD il %[ FIFO., (/%)
Register 12.30: 12S_CONF2_REG (0x00a8)
Q
NPV SO
A R
N S
?‘OO(:/% d%@\vx
N SELTSE D oo
NS PERPE & PP

’31 8| 7 6 5 |4 3| 2 1 0

’OOOOOOOOOOOOOOOOOOOOOOOOOO1000OO‘

I2S_INTER_VALID_EN #{iffifig camera [ NFIAIE. (/5 )
I12S_EXT_ADC_START_EN E{i{lifE4N ADC. (/5 )

I2S_LCD_EN ‘& {fiifig LCD #ixl. (/%)

I2S_LCD_TX SDX2 EN i, 7r LCD iU N flEdxt ($dumi, Form2). (#/5)
125_LCD_TX WRX2 EN LCD #F, — A dEEmR. (8/5)

I2S_CAMERA_EN ‘& fififig camera Kizl, (3%/5)
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IREER R

Register 12.31: 12S_CLKM_CONF_REG (0x00ac)

D

\@%@é

22

’31 8

’OOOOOOOOOOOOOO 0x00 0x00

I12S_CLKA_ENA E(iffifg clk_apll, (3/5)
I2S_CLKM_DIV_A /N e RHE. (/5)
I12S_CLKM_DIV_B /NEOMF#s I T1E. (B/5)

I12S_CLKM_DIV_NUM 12S B} &4 Siise B it. (3/5)

Register 12.32: 12S_SAMPLE_RATE_CONF_REG (0x00b0)

Q
>

%

S
&
Q?Q)é
A\

B

’oooooooo|

(o))

i
X o

12S_RX_BITS_MOD & it B4 Wam i ny i
B AR
12S_RX_BCK_DIV_NUM #2114 A3 I B e B 67

12S_TX_BCK_DIV_NUM %4855 1 U A it 4 i 07

2
X o

12S_TX_BITS_MOD B{ifiiE k%
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Register 12.33: 12S_PDM_CONF_REG (0x00b4)

&
N
&
X Q\>@/\'§ ’ é\\é & \»é L O
S0 X o % o7 >0
Ry P o K7 K7 & CRSAPN
RS & & Q7 & S ROAVER
@/@/ @/ @/ @/ @/ @/ QC) QO AV
D P L L P D L FEPE
IS A S S & < OO Fi
& AR AR I & AR A
’31 26|25|24|23 22|21 20|19 18|17 16|15 8|7 4|3|2|1|0‘
’OOOOOO|O|1|Ox1|Ox1|Ox1|Ox1 |oooooooo| ox02 |1|1|o|o\Reset
12S_TX_PDM_HP_BYPASS ‘' {ij£5id &% PDM HP #3&8%. (52/5)
12S_RX_PDM_SINC_DSR_16_EN Filter group1 ) PDM | RkE%., (3/5)
T TORMEA = 128;
0: TRE% =64,
12S_TX_PDM_SIGMADELTA_IN_SHIFT &34 A% Filter it igE 2N, (5/5)
O: BbLh2; 1:3kPh 15 2: 3L 25 3: Felh 4,
12S_TX_PDM_SINC_IN_SHIFT i#3&i A% Filter Btk s 2 AN, (B/5)
0: BrRA2; 1: DA 15 2: 3PA 2; 3: DA 4.
12S_TX_PDM_LP_IN_SHIFT % A% Fitter B (Z 2 H/N. (B/5)
0: BPA2; 1:3RA1; 2: LA 2; 3: DA 4,
12S_TX_PDM_HP_IN_SHIFT g3 A % Filter BikpyfE 2N, (5/5)
0: [&PA2; 1:3DA1; 2: LA 2; 3: 3fDA 4.
I12S_TX_PDM_SINC_OSR2 [ 5FHE%R = 64xi2s_tx_pdm_sinc_osr2. (i5#/5)
I12S_PDM2PCM_CONV_EN ¥ tfi7 % 1, ffile PDM-PCM #5488, (3/5)
I2S_PCM2PDM_CONV_EN ¥ft (i 1, flifie PCM-PDM #4igs. (3v/5)
I12S_RX_PDM_EN RfpbfiE 1, fligeszl PDM X, (/%)
I12S_TX_PDM_EN RfpbfiE 1, ffigekt PDM B, (3/5)
Register 12.34: 12S_PDM_FREQ_CONF_REG (0x00b8)
K N
@/ @/
S N N

o
&

’31 20|19

]oooooooooooo| 960 441

I12S_TX_PDM_FP PCM-PDM #:figsit) PDM S S8, (¥/5)

I12S_TX_PDM_FS PCM-PDM #:: 281y PCM $ii% &5, (/5 )
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Register 12.35: 12S_STATE_REG (0x00bc)

070
D S
Q;%Q){A

X

E

’O 0 0 0 0 0 0 0 0 0 0 0]0|O0

I12S_RX_FIFO_RESET_BACK i I FHfiiA ik FIFO e m5e . 1 RN 00 B
SEM. (HBE)

I12S_TX_FIFO_RESET_BACK It{v H Tfil &% FIFO BB m5E . 1 BiksEm; 0: BNl
SEG. (i)

12S_TX_IDLE il iRS AL, 10 AR s mRAS; O Risies h TARRES . (Hi%)
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13. UART £l 2%

13.1 ik

AR FR R AN RO EL RV A I T A RO « PR B R A (UART) ETTT LA
JLBCHEISR | A R T S AR A AT 2 TS, ESP32 it b 3 4~ UART S5 Ias T bRt , It
HAEARFR UART 84 74h, UART S0 DUFELL M St (DA) 5 RS-485 4.

3/~ UART =il a1 — I REM R A 35 At . A< SCRA UARTN 848 3 A UART #5dild, noh 0. 1. 2,

13.2 9t
o TIGTBICA U
* 3/~ UART f %% FIFO PA K HzUk FIFO =2 1024 x 8-bit RAM
o EWTSmS
o SCRH AT B U E
o SCHF 5/6/7/8 ke K HE
» SCHE 1/15/2/3 MEILLL
o SRR
» Sk RS485 HhiX
* SO DA HhiX
» Sck DMA TRRE I
* ScH UART MURHGY
o SCRPHPRRRIRE i

13.3 Yjiefhiihd
13.3.1 UART st

UART 22— BhATAF 0 S 1 i R, ] ASE R A 1Rl i A - b A i) R R AN B A i i s
IR R Y SRS S @S e el @bt SN T AN Ll g VA N T A = i i

—NL Y UART WOTAG T NBIG 6L, REHE AR, Aneafmss (WARE), RaefEki.
ESP32 LYy UART 42 il 6% S35 Z R P AF R BRI IR A2 T3 8h, FE M8l SRR R AL A DMA, Wl DASE B Jo 4
AR . TR ATABE I 24> UART i, () f SR PRUEAR A AT 4
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13.3.2 UART %'}y

DMA UARTN
apb_wr
—™Tx_FIFO| rtsn
apb_wdata <fo-rd prsn
fifo_rdata| T FIFO_Ctrl <—| HW_Flow_Cirl e
Tx_FSM
Clock CLK
UART _TICK_ALWAYS_ON
APB_CLK
_APBOLK 1o
Divider
REF_TICK |1
CLK L txd_out
SW_Flow_Ctrl w»
fitowr Rx_FSM UART_LOOPBACK
ififo_wdat: et
PR “ Rx_FIFO_Ctrl UART_RXD_INV |
apb_rdata |RX_FIFO Start_Detect -
-,

rxd_in

Baudrate_Detect

wake_up
Wakeup_Ctrl +————

¥ 80: UART & A2t py ]

K 80 &y UART A4 d ., UART A i i4hiE: 80-MHz APB_CLK DA K &% i4h REF_TICK (iEiEiss% s
AR ) o TR E UART_TICK_REF_ALWAYS_ON e i iE . B b (1 43451 28 T b i
om0, BRI F=LE AP s 5ok 3k 8 UART Bk, UART_CLKDIV_REG K434 5= 55 UF 1843 UART_CLKDIV
T RCEBHER 7, UART_CLKDIV_FRAG i T EL &/ NG5 -

UART #2 il i 1T A7 AT e Bk - Bk BB e .

FEHA G — Sk FIFO T eA7 5 Ak i gl . Rl DA S APB SRS TX_FIFO, il A S DMA 4
i A Tx_FIFO. Tx_FIFO_Ctrl il Tl Tx_FIFO i 5542, 24 Tx_FIFO dk4sit, Tx_FSM st Tx_FIFO_Ctrl
BEIBCEE , IR il e BRI B A WOk S A LR . EUARRIR R R 5 txd_out AT DA L B UART_TXD_INV
AP S B D B o

Bl & — MR FIFO T AP Rr AL BRAY R . S A BUHRIAL rxdin T DA A 3] UART 285 . w] DAL
UART_RXD_INV #5f7#s L LU . Baudrate_Detect i@ it 46l fie /I FUAR AL AR 5 BBk S SH I B i A A5 5 1
Fp ., Start_Detect H TR START i, 24403 START 2 )5, RX_FSM it Rx_FIFO_Ctrl i fi
HrEHIBE A RX_FIFO

BpEnT A APB R RX_FIFO Hrib it 0 T Bt iR, nl DAGE] DMA J5 b AT 4t A ik
B

HW_Flow_Ctrl il 51474 UART RTS 1 CTS (rtsn_out I ctsn_in) JifsfEE sk rxd_in 1 txd_out BEHE .
SW_Flow_Ctrl il i3 75 & 3% Eiah it b 48 AR IR FAF DA SHE HE OB it Hh S D RS Ik 2 A7 SR A T B A A 4 . 24
UART 4b-T- Light-sleep (15T S H 21T IRIAEE ) ARASHS, Wakeup_Ctrl FFERTTHA rxd_in (i ik A48, 4%
A RXD 1 AR L B R B0 F-2F (UART_ACTIVE_THRESHOLD+2) Hi7=4: wake_up {55-%4 RTC ik, | RTC 3%
MafiE UART #ihilse, % 14 UARTO fil UARTT HA Light-sleep Zhig, H. rxd_in AEEiE T GPIO %2 f
A, HigiEd I0_MUX §i A .
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13.3.3 UART RAM

RAM

offset:0
UARTO Tx_FIFO block

offset:128

UART1 Tx_FIFO

offset:256
UART2 Tx_FIFO

offset:384

offset:512

UARTO Rx_FIFO
offset:640

UART1 Rx_FIFO

offset:768

UART2 Rx_FIFO
offset:896

¥ 81: UART 1L%2 RAM [

B 3 A UART £l g 3L ] 1024x8-bit RAM Z5[a]. fnlE 81 fiizn, RAM DA block Sy Bz #EA 770 fiE, 1 block
Jy 128x8 bit, [l 81 B A BL T 3 4~ UART $:ifil #i19 TX_FIFO Al Rx_FIFO /1 A RAM 15t . Sl i
UART_TX_SIZE n] PAXt UARTH %) Tx_FIFO #4747, @i ic & UART_RX_SIZE m] AXT UARTH 1) Rx_FIFO #
T, TEVERIR LY R UART 1y FIFO 27T £ 5 A H A UART i FIFO 2],

2 34~ UART s flas#s A TAERE, #] DA I3 B f7 UART_MEM_PD. UART1_MEM_PD A& UART2_MEM_PD 3
1 RAM HE AMRIIABIRAS o

13.3.4 ke Ai
Fifil UART_AUTOBAUD_EN HIPATT/H UART B4R BRI ZhAE. K 80 ) Baudrate_Detect l AJERR{ 5 ik
F&/NF UART_GLITCH_FILT fyizs .

T UART XU #4738 45 2 B o] DA A A3 TUAS BEMLE b L0 EL A I 4 A0 0 1) 8 i Kb 322 KOl A T I e R 40 M o
UART_LOWPULSE_MIN_CNT F7fi T e/ IMIGHL - kb 58 &, UART_HIGHPULSE_MIN_CNT 74§ 1 $5e/) g HL T
kp e, AR AR DA A BEEUX PR AS P AF s DR 26 H B R R

UARTO 1] DA 3 B2 UART_TXFIFO_RST &4 v Tx_FIFO, t 1] DA 1+ B 7 UART_RXFIFO_RST %% {7 Rx_FIFO,
UARTT 1] PAsHE i B 7 UART1_TXFIFO_RST 3k & fi7 Tx_FIFO, th 1] PAHE 1 &7 UART1_RXFIFO_RST 3k %& /37 Rx_FIFO,

il
YEE, UART2 V& Tx_FIFO PA R Rx_FIFO )5 i 2778 . UART1 11 UART1_TXFIFO_RST #1 UART1_RXFIFO_RST £
o UART2 f TAE. ik, HRATE UART2 |1y Tx_FIFO Fil Rx_FIFO %A Hdimt, A F LB X A 2474

13.3.5 UART %#ini

Wl 82 B Ry AR s, BlmiA START fJH4R 0L STOP {453, START (i 1 bit, STOP {in] P it
i # UART_STOP_BIT_NUM, UART_DL1_EN #l UART_DLO_EN 5Z#{ 1/1.5/2/3 fi 9. START Jfii-f-, STOP
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next
START

START BITO BIT1 BIT2 BITn Parity STOP

data0 | datal | data2 datan 0 0 data0 | datal | data2 datan 0 0

—
brk_num UART_TX_IDLE_NUM brk_num

&l 82: UART %iighity

T

BHEALTE (BITO~BITN) Sk 5~ 8 bit, A PAid ik UART_BIT_NUM 471 B . 24 B 7 UART_PARITY_EN B}, Zdimiiss
AR IR A B SR r. UART_PARITY TR A B o . 4 2 o 1 A KR e
B A 2071 UART_PARITY_ERRUINT s, 4l B 46 00 S5 52 2272 UART_FRM_ERRLINT
il

TX_FIFO rpiidish & 2% 52 i 5 2= UART_TX_DONE_INT ki, & UART_TXD_BRK i, & iE5dnsE s %
K2 KR LA RS RFARERE T NULL, NULL f%ksml By UART_TX_BRK_NUM #HATRCHE . Kk &1k 58 T
A NULL 2 J5 4774 UART_TX_BRK_DONE_INT Hrlkr. #diiz ] o] PAE 3 e & UART_TX_IDLE_NUM {44
I/ NEIBE ST o 24— iR 2 J5 i 25 PR TR) KT 46 T UART_TX_IDLE_NUM 27 #7-48 1 ficd B {E ) D)= 2
UART_TX_BRK_IDLE_DONE_INT 1,

UART PRE IDLE NUM UART_RX_GAP_TOUT UART_POST_IDLE_NUM
o -«
- > AT_CMD AT_CMD AT_CMD
data _CHAR _CHAR _CHAR | T| daa

UART_CHAR_NUM
Pl 83: AT_CMD 34k X
[ 83 Jy—FhREskiY) AT_CMD “FAF . il 2 E) UART_AT_CMD_CHAR “F4F 545 2 [ LA 4%
P 2277 UART_AT_CMD_CHAR_DET_INT Hulkf.

o BB — 1 UART_AT_CMD_CHAR 5 _—/~3E UART_AT_CMD_CHAR 2 5] & /M UART_PER_IDLE_NUM
™ APB Hi4f

o UART_AT_CMD_CHAR 45 2 [l i/ T UART_RX_GAP_TOUT 4~ APB 4.
o By UART_AT_CMD_CHAR FEAFAE i K F 4+ UART_CHAR_NUM,

o BB WG —1 UART_AT_CMD_CHAR 475 T~ —/~3) UART_AT_CMD_CHAR 2 |a] & /M5FF
UART_POST_IDLE_NUM 4~ APB B4t

13.3.6 s

UART i3 PIASC FEa : BRI E IS . B ek 2 BTt i 55 rtsn_out DA BHIA (575
lsrn_in FTECHRMLA ] . HOPE UL A B A 5 6 B A AR A A B S o U PR 7 A4
SRR Bt
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Hardware Flow Control

UART_RX_FLOW_EN

UART_SW_RTS

rtsn_out

oy >

rx_fifo_cnt | Comparator

ctsn_in
s> J

UART_CTS_INV

UART_SW_DTR
4>‘>O—> dtrn_out

UART_DTR_INV @ o

UART_LOOPBACK

4—%&
¥

- —
UART_DSR_INV

Pel 84: mifinidal

13.3.6.1  Wifk#is
] 84 g UART R {3747 P o 224 (i FF 08 24 P Eh R, S 55 rtsn_out >y s B P35 5 Ry %% 16858, rtsn_out
ARG H T2 S I o 1 B e 1 B 5] rtsn_out MR RS FLOT-. R  FE  A

o UART_RX_FLOW_EN £F 0: W PAE S ECE UART_SW_RTS B74% rtsn_out 14 HL -,

e UART_RX_FLOW_EN %+ 1: 24 Rx_FIFO g%k KT UART_RXFIFO_FULL_THRHD HJHi% rtsn_out [
T
24 UART ol S48 A5 otsn_in {9372 it 22772 UART_GTS_CHGLINT i FLYE 436 52 24 P HCHR I 1
B TRIE L

i 55 dtrn_out Shysy LA FOR R T B C A HE R se e, UART ZEAG I3 4 A M55 dsrm_in 9IRS 0 2277 A2
UART_DSR_CHGL_INT ik, ZeFFefi 2] rhibr s, 8 528 UART_DSRN mIRAZKEL dsrn_in [ A M55 HF,
AT VBT 24 7 A2 5 P AR SR -

Bz UART_LOOPBACK EIFFj UART Ry [RIFRIR TN RE. LI UART % 155 txd_out FIH4 A M55 rxd_in
FHIE, rtsn_out I ctsn_in #H3%, dtrn_out FI dsrn_out #Hi%. 24U HIEE S & L AR R [F IR 2R UART fEig
IEH BRI -

13.3.6.2 ks
AT DA L (7. UART_FORCE_XOFF e il 5% 1k A& i g% A a2 5, o n] DA 4 (v, UART_FORCE_XON 3k
R A KRR .

UART A 1] DL 35 4% Bk 24 e AT e i . B UART_SW_FLOW_CON_EN W] PATF R S i s Th e . 24
UART #2200 i 80 73 8ok UART_XOFF pYsIfE RS, 7l PAE & 1% UART_XOFF_CHAR Se45-H1%d 45 1k & 4
Bdfi.
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1 UART_SW_FLOW_CON_EN 3}y 1 i}, 0] DAFEAT B A8 4% 4% . E7 UART_SEND_XOFF, %kik#s
AR R 2 5E M HTRUE Y JE A &% — UART_XOFF_CHAR; {7 UART_SEND_XON, % i%3¢AdE %% 58 24 i
B> 5 A K %4 UART_XON_CHAR,

13.3.7 UDMA

ESP32 i A kAT 1~ UDMA (UART DMA), B8 2 {5 R 37 ILTE1Y DMA $iifil i«

13.3.8 UART ¥

UART_AT_CMD_CHAR_DET_INT: 44321t gets i3] at_cmd 45 fi 2 1t v «
UART_RS485_CLASH_INT: 7 RS-485 LA I 21| Aok A A2 Wi 2 18] 1) e 5 I Ak ¢ e v
UART_RS485_FRM_ERR_INT. 7. RS-485 #5146 M 2 £kt i 12 i ik ¢ 1 v 1
UART_RS485_PARITY_ERR_INT: 1& RS-485 izt T4 £ A5 56 v 45 152 ik 42 o b
UART_TX_DONE_INT: 24 %3 % 3% 56 FIFO oy T $5CH el g 4 st v O -
UART_TX_BRK_IDLE_DONE_INT: 24 % % #5 75 fie Jei— i i S DR 1 SR )t e [ e ik 52 sk o b
UART_TX_BRK_DONE_INT: 24 %% FIFO %I ik 58 2 5 Ak as e il 1 Aik NULL DUlfigh % v
UART_GLITCH_DET_INT: 24 52 i 46 I 21| 2 4 (02 Ik Ak ¢ 1 v 1

UART_SW_XOFF_INT: UART_SW_FLOW_CON_EN F-{izit}, 4#205 2B 2] Xon 45 i 4 11 b b7 o
UART_SW_XON_INT: UART_SW_FLOW_CON_EN BE{7if, S4Bzl £ Xoff 4 m i 2 2 H b .
UART_RXFIFO_TOUT_INT: 24 H2li #4320 — A~ 5245 R ] T RX_TOUT_THRHD B i % It 147 .
UART_BRK_DET_INT: 4 H20 a5 e A5 1k 07 2 s 21 NULL B figh 5 3 v 7 o

UART_CTS_CHG_INT. 4 #0516 2| CTSn {55 1 i A8 A b ik A stk rh 87

UART_DSR_CHG_INT. 2435t 545 1] DSRN {55 (1 1548 A il i 2 6 rh 8 o

UART_RXFIFO_OVF_INT: 243Ul g B i Bt 5 22 T FIFO (77 Al 52 I s 5 i v
UART_FRM_ERR_INT: 214 #2021 S0 it i 52 i) i A ik oI

UART_PARITY_ERR_INT: 2442 25 61 10 3 A 30 (37 A 150 P fd s v T

UART_TXFIFO_EMPTY_INT: 24 % 1 FIFO Hi%idias /T [tx_mem_cnt, txfifo_cnt] Frdg & (R il & it H

UART_RXFIFO_FULL_INT: 243220 #5: BI i Bt 2 T [rx_flow_thrhd_h3, rx_flow_thrhd] JiT 45 2 1 {EL i} i
KT

13.3.9 UHCI i

UHCI_SEND_A_REG_Q_INT: 4{i i always_send %i%—EE4E 40, DMA %35 T 4840 5 fil % It b by o
UHCI_SEND_S_REG_Q_INT: 24{#i ff] single_send %&i%—EB%4, DMA %36 T 4540 J5 il & I
UHCI_OUT_TOTAL_EOF_INT: 4 iy £ P . & 2% sl filt 1 H T
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* UHCI_OUTLINK_EOF_ERR_INT: 2446 2] A ik SR AlIAST i i) EOF A i i fih Sz G T o
* UHCI_IN_DSCR_EMPTY_INT: 244 DMA 354 2 % 1 Bl S il i A 1 ik A G HH I

* UHCI_OUT_DSCR_ERR_INT: 24 B Sl i T HLAT B g 2 e F I o

* UHCI_IN_DSCR_ERR_INT: 4 & i 4 F A A 1T AT HE 1R I i e v B
o UHCI_OUT_EOF_INT: 4 iR #1 EOF {37y 1 i fish 4 st v 167 .

* UHCI_OUT_DONE_INT: 4 % jAHE R AT 58 Uil 2 e I

* UHCI_IN_ERR_EOF_INT: 4 B2l iR il i 45 o i) EOF A7 B i fih 2 G H T o
* UHCI_IN_SUC_EOF_INT: 4 21it— AN HIHha A i fih 42 st o o

* UHCI_IN_DONE_INT: 24— AE2ISCEFA IR T 58 U i K 11 v o
* UHCI_TX_HUNGL_INT: 24 DMA A RAM 32 R i Hsf (] 1t < B fid 2 G I
* UHCI_RX_HUNGL_INT: 24 DMA $ U 5c4hs i) i 1] 11 i igh 2 6 r I8
o UHCI_TX_START_INT: 24 DMA i1 5] 43 720t i 2 11 o

o UHCI_RX_START_INT: 2443 [R4F T & 32 B itk % 1 v b

13.4  FAranslk

13.4.1 UART %178y

4o ‘ ik UARTO UART1 UART2 5]

PCEL 7 A2 2%

UART_CONFO_REG Configuration register 0 | 0x3FF40020 | 0x3FF50020 | Ox3FF6E020 | i5/E

UART_CONF1_REG Configuration register 1 | Ox8FF40024 | 0x3FF50024 | Ox3FFBE024 | /5
Clock divider configu-

UART_CLKDIV_REG y Ox3FF40014 | Ox3FF50014 | Ox3FF6EO14 | /5
ration
Software flow control

UART_FLOW_CONF_REG , , Ox3FF40034 | 0x3FF50034 | Ox3FF6E034 | /5
configuration
Software flow control

UART_SWFC_CONF_REG , , Ox3FF4003C | Ox3FF5003C | Ox3FF6EQSC | /5
character configuration
Sleep mode configura-

UART_SLEEP_CONF_REG tion Ox3FF40038 | 0x3FF50038 | Ox3FF6EQ38 | /5
[
Frame end idle configu- .

UART_IDLE_CONF_REG ' Ox3FF40040 | 0x3FF50040 | Ox3FFBE040 | /5
ration
RS485 mode configu-

UART_RS485_CONF_REG i Ox3FF40044 | Ox3FF50044 | Ox3FFBEQ44 | £i/5
ration

REBIFAFE

UART_STATUS_REG UART status register Ox3FF4001C | 0x3FF5001C | Ox3FF6EO1C | Hisk
Autobaud  configura-

UART_AUTOBAUD_REG , , Ox3FF40018 | 0x3FF50018 | Ox3FF6EQ18 | /5
tion register
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Autobaud minimum
UART_LOWPULSE_REG low pulse duration | Ox3FF40028 | Ox3FF50028 | Ox3FFBE028 | H ik
register
Autobaud minimum
UART_HIGHPULSE_REG high pulse duration | Ox3FF4002C | Ox3FF5002C | Ox3FFBE02C | H ik
register
Autobaud high pulse .
UART_POSPULSE_REG <t Ox3FF40068 | 0x3FF50068 | Ox3FF6E068 | H i
register
Autobaud low pulse .
UART_NEGPULSE_REG ot Ox3FF4006C | 0x3FF5006C | Ox3FF6E06C | H i
register
Autobaud edge change .
UART_RXD_CNT_REG ' Ox3FF40030 | 0x3FF50030 | Ox3FF6E030 | Hik
count register
AT 55 SUF BRI 2%5 42 2%
Pre-sequence  timing
UART_AT_CMD_PRECNT_REG , , Ox3FF40048 | 0x3FF50048 | Ox3FF6E048 | /5
configuration
Post-sequence timing
UART_AT_CMD_POSTCNT_REG , , Ox3FF4004C | 0x3FF5004C | Ox3FF6EQ4C | /5
configuration
UART_AT_CMD_GAPTOUT_REG | Timeout configuration Ox3FF40050 | 0x3FF50050 | Ox3FFBEOQ50 | /5
AT escape sequence .
UART_AT_CMD_CHAR_REG , , , Ox3FF40054 | 0x3FF50054 | Ox3FF6E054 | /5
detection configuration
FIFO Ml 7 A7 ay
UART_FIFO_REG FIFO data register Ox3FF40000 | Ox3FF50000 | Ox3FFBEQOO | Hik
UART threshold and al-
UART_MEM_CONF_REG , , , Ox3FF40058 | 0x3FF50058 | Ox3FFBE058 | /5
location configuration
Receive and transmit
UART_MEM_CNT_STATUS_REG , , Ox3FF40064 | 0x3FF50064 | Ox3FF6E064 | His
memory configuration
A AE
UART_INT_RAW_REG Raw interrupt status Ox3FF40004 | 0x3FF50004 | Ox3FF6EQ04 | Hisk
Masked interrupt sta- .
UART_INT_ST_REG ; Ox3FF40008 | 0x3FF50008 | Ox3FF6E008 | His
us
UART_INT_ENA_REG Interrupt enable bits Ox3FF4000C | 0x3FF5000C | Ox3FFBEQOC | /5
UART_INT_CLR_REG Interrupt clear bits Ox3FF40010 | Ox3FF50010 | Ox3FFBEQ10 | HE
13.4.2 UHCI 3 1#%%
A G UDMAO | UDMAT Vil
e 2 A7
UART and frame separa- .
UHCI_CONFO_REG , , Ox3FF54000 | 0x3FF4C000| /5
tion config
UHCI_CONF1_REG UHCI config register Ox3FF5402C| 0x3FF4C02C /5
Escape characters config- e
UHCI_ESCAPE_CONF_REG ation Ox3FF54064 | Ox3FF4C064| /5
urati
UHCI_HUNG_CONF_REG Timeout configuration Ox3FF54068 | Ox3FF4C068| /5
Escape sequence configu- .
UHCI_ESC_CONFO_REG , , Ox3FF540B0| Ox3FF4COBO| #2/E
ration register O
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Escape sequence configu- .
UHCI_ESC_CONF1_REG , , Ox3FF540B4| Ox3FF4COB4| /5
ration register 1
Escape sequence configu- .
UHCI_ESC_CONF2_REG ' _ Ox3FF540B8| 0x3FF4C0OB8| /5
ration register 2
Escape sequence configu- .
UHCI_ESC_CONF3_REG ' _ 0x3FF540BC| 0x3FF4COBG /5
ration register 3
DMA Ji ¥ 77 f# 25
Link descriptor address .
UHCI_DMA_OUT_LINK_REG Ox3FF54024 | Ox3FF4C024| /5
and control
Link descriptor address
UHCI_DMA_IN_LINK_REG Ox3FF54028 | Ox3FF4C028| {3E/5
and control
UHCI_DMA_OUT_PUSH_REG FIFO data push register Ox3FF54018 | Ox3FF4C018| /5
UHCI_DMA_IN_POP_REG FIFO data pop register 0x3FF54020 | Ox3FF4C020| H ik
DMA R &P fE25
UHCI_DMA_OUT_STATUS_REG DMA fifo status Ox3FF54014 | Ox3FF4C014| Hik
Out EOF link descriptor
UHCI_DMA_OUT_EOF_DES_ADDR_REG Ox3FF54038 | Ox3FF4C038| HiE
address on success
Out EOF link descriptor
UHCI_DMA_OUT_EOF_BFR_DES_ADDR_REG Ox3FF54044 | Ox3FF4C044| Hik
address on error
In EOF link descriptor ad-
UHCI_DMA_IN_SUC_EOF_DES_ADDR_REG 0x3FF5403C| 0x3FF4C03C, H ik
dress on success
In EOF link descriptor ad-
UHCI_DMA_IN_ERR_EOF_DES_ADDR_REG Ox3FF54040 | Ox3FF4C040| HiE
dress on error
Current link descriptor, first
UHCI_DMA_IN_DSCR_REG q Ox3FF5404C| Ox3FF4C04C Hik
el
Current link  descriptor, .
UHCI_DMA_IN_DSCR_BFO_REG Ox3FF54050 | Ox3FF4C050| Hik
second word
Current link  descriptor,
UHCI_DMA_IN_DSCR_BF1_REG , Ox3FF54054 | Ox3FF4C054| H ik
third word
Current link descriptor, first .
UHCI_DMA_OUT_DSCR_REG q Ox3FF54058 | Ox3FF4C058| H i
wor
Current  link  descriptor, .
UHCI_DMA_OUT_DSCR_BFO_REG O0x3FF5405C| 0x3FF4C05C H ik
second word
Current link  descriptor, .
UHCI_DMA_OUT_DSCR_BF1_REG , Ox3FF54060 | 0x3FF4C060| Hik
third word
i 95 47 25
UHCI_INT_RAW_REG Raw interrupt status Ox3FF54004 | Ox3FF4C004| Hi
UHCIL_INT_ST_REG Masked interrupt status Ox3FF54008 | Ox3FF4C008| His
UHCI_INT_ENA_REG Interrupt enable bits Ox3FF5400C| 0x3FF4C00C /5
UHCI_INT_CLR_REG Interrupt clear bits O0x3FF54010| Ox3FF4C010| HE
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13.5 FFA{Edy

Register 13.1: UART_FIFO_REG (0x0)

I
&
Q?Q)é
A

’31 8

: ]

’OOOOOOOOOOOOOOOOOOOOOOOO

oooooooo\Reset

UART_RXFIFO_RD_BYTE f#fii MUk FIFO it gidis. (Hi)
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Register 13.2: UART_INT_RAW_REG (0x4)

’31 19|18 (17 |16 | 15| 14 | 13 | 12| 11 | 10| 9 8 7 6 5 4 3 2 1 0

]oooooooooooooooooooooooooooooooo\Reset

UART_AT_CMD_CHAR_DET_INT_RAW UART_AT_CMD_CHAR_DET_INT I i) Ji ff H W7k 285
fir. (Hik)

UART_RS485_CLASH_INT_RAW UART_RS485_CLASH_INT s Wif JEta H Wek . (i)

UART_RS485_FRM_ERR_INT_RAW UART_RS485_FRM_ERR_INT w1l JE g b ek 5. (H
BE)

UART_RS485_PARITY_ERR_INT_RAW UART_RS485_PARITY_ERR_INT  mv W () JE 1 o Wi bk 45
o (M)

UART_TX_DONE_INT_RAW UART_TX_DONE_INT #Wify s g bRk S 6. (i)

UART_TX_BRK_IDLE_DONE_INT_RAW UART_TX_BRK_IDLE_DONE_INT 7 i4 J& & Hh Wtk &5
fir. (Hik)

UART_TX_BRK_DONE_INT_RAW UART_TX_BRK_DONE_INT Ht i 5 s P ek s . (Hi)
UART_GLITCH_DET_INT_RAW UART_GLITCH_DET_INT k{4 b& R Wik s, (HiE)
UART_SW_XOFF_INT_RAW UART_SW_XOFF_INT H1 Wit JE b4 rP RS ir. (Hik)
UART_SW_XON_INT_RAW UART_SW_XON_INT Hlk i B bE H WPk S0, (Hik)

UART_RXFIFO_TOUT_INT_RAW UART_RXFIFO_TOUT_INT HIbiff) B IRk S . (

N
&
%

UART_BRK_DET_INT_RAW UART_BRK_DET_INT Hrlkfi a4 hWpk A . (i)

UART_CTS_CHG_INT_RAW UART_CTS_CHG_INT i JEGa Wk A 7. (i)

7/

p2

UART_DSR_CHG_INT_RAW UART_DSR_CHG_INT ki 5 ba H ek sz, (Hig)
UART_RXFIFO_OVF_INT_RAW UART_RXFIFO_OVF_INT Wi i s ks o . (Hi%)
UART_FRM_ERR_INT_RAW UART_FRM_ERR_INT Hl¥if bGP ek s, (M)
UART_PARITY_ERR_INT_RAW UART_PARITY_ERR_INT i B G Wk A . (HiE)
UART_TXFIFO_EMPTY_INT_RAW UART_TXFIFO_EMPTY_INT sl 4G R Rk S 7. (Hi%2)

UART_RXFIFO_FULL_INT_RAW UART_RXFIFO_FULL_INT sie B ha R RS . (HR)
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Register 13.3: UART_INT_ST_REG (0x8)

S ‘?/S ‘PE
.(A
%)
()
&

’31 19|18 (17 (16 | 15| 14 | 13 | 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

]oooooooooooooooooooooooooooooooo\Reset

UART_AT_CMD_CHAR _DET_INT_ST UART_AT_CMD_CHAR_DET_INT W i B il = W7 4k &5
firo (HiE)

UART_RS485_CLASH_INT_ST UART_RS485_CLASH_INT H kit it P ek a7, (Hik)
UART_RS485_FRM_ERR_INT_ST UART_RS485_FRM_ERR_INT 1l Baiic Rk S0, (His2)

UART_RS485_PARITY_ERR_INT_ST UART_RS485_PARITY_ERR_INT W7 Fiie Btk 2547 o (A
)
UART_TX_DONE_INT_ST UART_TX_DONE_INT Wi Bk ks i, (Hi)

UART_TX_BRK_IDLE_DONE_INT_ST UART_TX BRK_IDLE_DONE_INT W7 4 K& il Hh W Ik 35

UART_TX_BRK_DONE_INT_ST UART_TX_BRK_DONE_INT ki i h Wtk s . (i)
UART_GLITCH_DET_INT_ST UART_GLITCH_DET_INT sl i h Wk S 67, (i)
UART_SW_XOFF_INT_ST UART_SW_XOFF_INT Hulkf i Wpk s or. (M)
UART_SW_XON_INT_ST UART_SW_XON_INT =Kt il F Rk S . (HiE)

UART_RXFIFO_TOUT_INT_ST UART_RXFIFO_TOUT_INT 1 Wa4 Bk Rk S 67, (

a
%

UART_BRK_DET_INT_ST UART_BRK_DET_INT 1l i h Wk s . (i)
UART_CTS_CHG_INT_ST UART_CTS_CHG_INT i¥if i P ekaser. (M)
UART_DSR_CHG_INT_ST UART_DSR_CHG_INT ki i h Wk s . (Hi)
UART_RXFIFO_OVF_INT_ST UART_RXFIFO_OVF_INT Hlbif i Wpk s or. (Hisk)
UART_FRM_ERR_INT_ST UART_FRM_ERR_INT Hli i PR S . (k)
UART_PARITY_ERR_INT_ST UART_PARITY_ERR_INT ki it b Wik S . (Hi5E)
UART_TXFIFO_EMPTY_INT_ST UART_TXFIFO_EMPTY_INT H Wit e -peikasir. (Hik)

UART_RXFIFO_FULL_INT_ST UART_RXFIFO_FULL_INT #1Wfy b RS 6. (i)
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Register 13.4: UART_INT_ENA_REG (0xC)

S AN 76D 0D 2

NG TSI

@%@ L
\

’31 19| 18

Lo Lo s s[e]mfuofofofr[e]s]e]s][2]1]0]
’o 0 0000OG OGO OTO OT OO o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o\Reset

UART_AT_CMD_CHAR_DET_INT_ENA UART_AT_CMD_CHAR_DET_INT ki fiifefi. (/5)
UART_RS485_CLASH_INT_ENA UART_RS485_CLASH_INT i ffifer. (5/5)
UART_RS485_FRM_ERR_INT_ENA UART_RS485_FRM_ERR_INT H i figei. (52/5)
UART_RS485_PARITY_ERR_INT_ENA UART_RS485_PARITY_ERR_INT i fiifesi. (13/8)
UART_TX_DONE_INT_ENA T UART_TX_DONE_INT sk {Efefi. (5/5)
UART_TX_BRK_IDLE_DONE_INT_ENA UART_TX_BRK_IDLE_DONE_INT HHiigyflifesi. (5/5)
UART_TX_BRK_DONE_INT_ENA UART_TX_BRK_DONE_INT Hlliffliferi. (/%)
UART_GLITCH_DET_INT_ENA UART_GLITCH_DET_INT "l ffiei. (/%)
UART_SW_XOFF_INT_ENA UART_SW_XOFF_INT it flifigfi. (5/5)
UART_SW_XON_INT_ENA UART_SW_XON_INT Wriinyfiifeti. (5/%5)
UART_RXFIFO_TOUT_INT_ENA UART_RXFIFO_TOUT_INT H Wi ffiferi. (5/5)
UART_BRK_DET_INT_ENA UART_BRK_DET_INT e, (5/5)
UART_CTS_CHG_INT_ENA UART_CTS_CHG_INT hlififeri. (5/%5)
UART_DSR_CHG_INT_ENA UART_DSR_CHG_INT e ti. (/%)
UART_RXFIFO_OVF_INT_ENA UART_RXFIFO_OVF_INT e, (/5)
UART_FRM_ERR_INT_ENA UART_FRM_ERR_INT Hlifdiaeti. (/%)
UART_PARITY_ERR_INT_ENA UART_PARITY_ERR_INT sl ffigefi. (5/5)
UART_TXFIFO_EMPTY_INT_ENA UART_TXFIFO_EMPTY_INT H i fiaesi. (35/5)

UART_RXFIFO_FULL_INT_ENA UART_RXFIFO_FULL_INT Hiiifiigesi. (5/8)
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Register 13.5: UART_INT_CLR_REG (0x10)

’31 19|18 (17 (16 | 15| 14 | 13 |12 | 11 | 10 | 9 8 7 6 5 4 3 2 1 0

o

o
o
o

Y

)

0

@

[ad

’OOOOOOOOOOOOOOOOOOOOOOOOOOOO

UART_AT_CMD_CHAR_DET_INT_CLR ' {v %[ UART_AT_CMD_CHAR_DET_INT #1lff, (H5)
UART_RS485_CLASH_INT_CLR E{ij[ UART_RS485_CLASH_INT ik, (H5)
UART_RS485_FRM_ERR_INT_CLR E{iif[ UART_RS485_FRM_ERR_INT . (HE)
UART_RS485_PARITY_ERR_INT_CLR ‘& {35 UART_RS485_PARITY_ERR_INT Hilfi. (H%5)
UART_TX_DONE_INT_CLR E{ij i UART_TX_DONE_INT i, (H%5)
UART_TX_BRK_IDLE_DONE_INT_CLR #{ii# [ UART_TX_BRK_IDLE_DONE_INT i, (H%5)
UART_TX_BRK_DONE_INT_CLR & i %4 UART_TX_BRK_DONE_INT #Hili. (H5)
UART_GLITCH_DET_INT_CLR ‘#{ii#%: UART_GLITCH_DET_INT tif. (H%5)
UART_SW_XOFF_INT_CLR {7 i%[ UART_SW_XOFF_INT i, (H%5)
UART_SW_XON_INT_CLR E{iji UART_SW_XON_INT k. (H%E)

UART_RXFIFO_TOUT_INT_CLR ‘E{/i# % UART_RXFIFO_TOUT_INT Hilbi, Z 21728 HRETE rx-
fifo_cnt Al rx_mem_cnt &84 O A I N A AT AE . (H5E)

UART_BRK_DET_INT_CLR & {iiji[ UART_BRK_DET_INT i, (H%5)
UART_CTS_CHG_INT_CLR E({ij UART_CTS_CHG_INT ili. (H5)
UART_DSR_CHG_INT_CLR E{ii# % UART_DSR_CHG_INT Hilfj. (H%)
UART_RXFIFO_OVF_INT_CLR E{ijj%[ UART_RXFIFO_OVF_INT il (H5)
UART_FRM_ERR_INT_CLR & fij# % UART_FRM_ERR_INT hilfi. (H5H)
UART_PARITY_ERR_INT_CLR ‘#{ii}#[%: UART_PARITY_ERR_INT . (H5)
UART_TXFIFO_EMPTY_INT_CLR & {ii [ UART_TXFIFO_EMPTY_INT Hilff. (H5)

UART_RXFIFO_FULL INT_CLR & fii i i UART_RXFIFO_FULL INT i, % %5 #¢ 48 A 16
Rx_FIFO sl /T UART_RXFIFO_FULL_THRHD ffis bl T &0 A4 fEA: AL (R5)
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Register 13.6: UART_CLKDIV_REG (0x14)

’oooooooo|

0x0002B6

UART_CLKDIV_FRAG 435l & 50/ NG Ay . (B2/5)

UART_CLKDIV /30l 2 i e ik oy (30/5)

Register 13.7: UART_AUTOBAUD_REG (0x18)

‘ Reset
?»
&
R )
il <5
@%@ \5??\
A

B

16|15

1|0

’oooooooooooooooo|

|
|o 0 00 0 O o|o\Reset

UART_GLITCH_FILT g3 [ TRRAEL, 4% ANk SR/ N T IR A R ELnT, Bl gl 2 . L A48

T ARSI SR . (35)

UART_AUTOBAUD_EN  F ZlijiRptarill i R £z, (82/5)
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Register 13.8: UART_STATUS_REG (0x1C)

& &
«FO\) ¢ +OO >
’ o KN & Q7
(\9 &%e&Q‘%& ,&9 <<<< @ ,@e%Q\ S K> ~\<_<\
O S S KO Q7 S S
Q’\&’Q’\VQ'\‘/@G &7 &~ Q/\\/Q/\\/Q/\\/%Q)Q\ &7 &7
FFFE ¥ Na FFXE ¥ N

H{xooaoooo0oooooooooooooooooooooooooo\Reset

UART_TXD It ZRIH N UART RXD {5511 (k)
UART_RTSN A i UART CTS 559, ()
UART_DTRN A%t 3 UAR DSR {550 HF. (HEk)

UART_ST_UTX_OUT [t F 1745 A7 0t i ik 28 A BRARSHLI IR . 00 TXUDLE; 1: TX_STRT; 2:
TX_DATO; 3: TX_DAT1; 4: TX_DAT2; 5: TX_DAT3; 6: TX_DAT4; 7: TX_DAT5; 8: TX_DAT6;
9: TX_DAT7; 10: TX_PRTY; 11: TX_STP1; 12: TX_STP2; 13: TX_DLO; 14: TX_DL1, (Hi%)

UART_TXFIFO_CNT (tx_mem_cnt, txfifo_cnt) 77fif &% FIFO F A 28R4, tx_mem_cnt 1¢
it 3 M ExEL; txfifo_ont 786 8 Nk, (Hik)

UART_RXD itz xt i s UART RxD 5 SR T (Hi2)
UART_CTSN s P UART CTS {Z 21, (HiE)
UART_DSRN gt s%f v 3B UAR DSR 15 51y . (k)

UART_ST_URX_OUT [t FfEesAth s A RS HLAT IR . 00 RXUDLE; 1: RX_STRT; 2
RX_DATO; 3: RX_DAT1; 4: RX_DAT2; 5: RX_DAT3; 6: RX_DAT4; 7: RX_DATS; 8: RX_DAT6;
9: RX_DAT7; 10: RX_PRTY; 11: RX_STP1; 12: RX_STP2; 13: RX_DL1. (Hik)

UART_RXFIFO_CNT (rx_mem_cnt, rxfifo_cnt) 7Zfifizk FIFO dr A i =37 8. r~x_mem_cnt 7£
it 3 N EE s rxfifo_cnt 7% 8 AN, (M)
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Register 13.9: UART_CONFO_REG (0x20)

O%
< 7

N S
W A& Sk e >
< P& A IO RN I $7 S
oSS s fvoi@y* FRETELL 97 & Q
p O P SFEREELERRF A FIIITITIPRR/GR (& o €

I R N N Y R R A S Y
\@% X \@% F XX XX XXX XX XX XXX X NN a\e

UART_TICK_REF_ALWAYS_ON 2 7E a8 Taksembeh. 1: APB I4h; 0: REF_TICK. (3/5)
UART_DTR_INV E{j % UART DTR {55 i F. (3/5)
UART_RTS_INV EfiJz4s UART RTS {551 dF. (3/5)
UART_TXD_INV ‘E{ii [ % UART TxD {55 F. (3/5)
UART_DSR_INV & 5% UART DSR {Z 5. (3/5)
UART_CTS_INV ‘& {2 %% UART CTS {55 F. (3/5)
UART_RXD_INV &% UART Rxd {55 i . (3/5)

UART_TXFIFO_RST E{7, &7 UART %% FIFO, ¥, UART2 MG % E 215, H UART
UART1_TXFIFO_RST #il UART1_RXFIFO_RST 211 UART2 1y T/E. ik, HALE UART2 1y
Tx_FIFO il Rx_FIFO s it , Al LB A ae . (B0/5)

UART_RXFIFO_RST ‘&1{7, & {7 UART #2i FIFO., 3:3%, UART2 {E G % E (24 (74%, H UARTT 11
UART1_TXFIFO_RST #il UART1_RXFIFO_RST &1 UART2 19 T/E. HIt, AL UART2 1y
Tx_FIFO Fl Rx_FIFO Hi& A4 dlimf, Al ABELIX AT (B/5)

UART_IRDA_EN A/ fiifg DA #ill. (3/%5)

UART_TX_FLOW_EN ‘B fi{fREA XA mIEIEE. (3/5)
UART_LOOPBACK & f{ifiifit UART [HIFRIiRTIAE. (B/5)
UART_IRDA_RX_INV B [ % DA HU & - (3/5)
UART_IRDA_TX_INV B (7[5 DA Sk g iif. (3/5)

UART_IRDA_WCTL 1: IDA %8955 11 (5% 10 fuAfid. O: ¥ DA & kesi4s 11 ik
0. (B/5)

UART_IRDA TX_EN IrDA %Kik #s s ifefic. (3/5)
UART_IRDA_DPLX E{i{fifg I'DA [F¥#i. (3/5)
UART_TXD_BRK & fili ) A 45 7E£i Ak 58 i Ak NULL. (339/5)
UART_SW_DTR Jit'& i T MHmiEr M DTR 55, (3/5)
UART_SW_RTS [ic'& il T miEn it RTS 55 . (/%)

WA NE T — vUkS:
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Register 13.9: UART_CONFO_REG (0x20)

4k LU A AR OA .

UART_STOP_BIT_NUM i F#& 845 LMK . 1: 1 bit; 2: 1.5 bit, (3/%5)
UART_BIT_NUM F T S 4dmng K B 0: 5bit; 1: 6 bit; 2: 7 bit; 3: 8 bit, (/%)
UART_PARITY_EN Efiffifig UART s . (82/%5)

UART_PARITY [ apfiifesn sy, O M; 1 sk, (39/5)

Register 13.10: UART_CONF1_REG (0x24)

X Q
& &
> & S R K >
NE NI N Sl © 3
O C & QY &L’ <<<<O
& & P < S 3
Q/S ; Q’S 7 Q/\& ; Q/S 7 S Q/S / Q;Q’é QIS ;
X N X N3 @ X @ X
’31|3O 24|23|22 16|15|l4 8|7|6 0‘
] 0 | 000 O0O0G 0O | 0 | 0x00 | 0 | 0x60 | 0 | 0x60 \Reset

UART_RX_TOUT_EN (i flifig UART Hldsiy I IifE. (8/5)

UART_RX_TOUT_THRHD [t UART Helfas S e i i) i i ] 708 ] APB_CLK B, 1%
T AR A UART ROBEREAR A T BAL RG] REF_TICK PRIy, %33 fras it iy Bl

APB_CLK Ji¢ s
FEF Tick e e (B 5)

UART_RX_FLOW_EN ‘E{ifiige UART ZUk#s s dine. 10 BE sw_rts 5588 O:
KR (B5)

UART_RX_FLOW_THRHD 4#21li FIFO 8 BIE R, B2l = A5 5 5 iF Ak ae 1k AL 50 . 9
{EH (rx_flow_thrhd_h3, rx_flow_thrhd), (32/5)

UART_TXFIFO_EMPTY_THRHD 4 % % FIFO WEH#FERLTHMEN, £74& TX-
FIFO_EMPTY_INT_RAW s, BI{EH (tx_mem_empty_thrhd, txfifo_empty_thrhd), (i%/E)

UART_RXFIFO_FULL_THRHD 4 5 0 2% 42 0t ) W B (H 2 0 20 86 iF, Bl s 7= 4 RX-
FIFO_FULL_INT_RAW i, [@i{Eh (rx_flow_thrhd_h3, rxfifo_full_thrhd). (i5/5)
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Register 13.11: UART_LOWPULSE_REG (0x28)

55
N
<<,/
9
0\/
N
IS 9
s &
\@% X
’31 20 | 19 0‘
]o 0 00 00O OGO OGO OO0 O OXOFFFFF ‘Reset

UART_LOWPULSE_MIN_CNT L2 Fas it/ MR P ko 585, PR ARt . (k)

Register 13.12: UART_HIGHPULSE_REG (0x2C)

&
)
N
=
N~
X
] \2@
5° &
§®% X
’31 20| 19 0‘
’O O 0O 0O 0o 0O 0O O O o o o OXOFFFFF ‘Reset

UART_HIGHPULSE_MIN_CNT St arf7ai A7 fifffoe/ b FF- Kb SERE(EL, T OReR Arad . (H

)
Register 13.13: UART_RXD_CNT_REG (0x30)
&
=
<<§>C’)
&
@‘\\ Q’S/
& 5
’31 10|9 0‘
’oooooooooooooooooooooo| 0x000 ‘Reset

UART_RXD_EDGE_CNT a7 £ A7 fiff RxD AL, M TR gl fe. (Hik)
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Register 13.14: UART_FLOW_CONF_REG (0x34)

D £
Q;%@G VQ@
A N

’31 6| 5 4 3 2 1 0

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘

UART_SEND_XOFF ffi{f:H3i% 0, E{ikik Xoff F1f. (3/5)
UART_SEND_XON fifif: 434 O, Bk % Xon 5. (3/5)
UART_FORCE_XOFF % CTSn flifif & ibasdksl &k . (3/5)
UART_FORCE_XON {7 if CTSn PH Ik A ik Aok Bt . (89/5)
UART_XONOFF_DEL i Rl S h iz 2457 (8/5)

UART_SW_FLOW_CON_EN B {{H a5 ids, 5 sw_xon 5 sw_xoff ZFfigs—kiH. (5/5)

Register 13.15: UART_SLEEP_CONF_REG (0x38)

<
%“\O\/
&
Q\Q‘
o\
N2
S VC/)\\
5 &
\J\Q)% X
’31 109 0‘
]oooooooooooooooooooooo OXOFO \Reset
UART_ACTIVE_THRESHOLD 34 # A RxD WAk R B R T E T

(UART_ACTIVE_THRESHOLD+2) i}, 2% Light-sleep Hrlisk. (/%)
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Register 13.16: UART_SWFC_CONF_REG (0x3C)

% o
= S
Q& & &
<7 / <7 s
& > & >
< &“\- &‘\~ 4
& 7 & 7 & 7 Qf\&/
X X X X
’ 31 24 | 23 16 | 15 8|7 0 ‘
’ 0x013 0x011 OXOEO 0x000 \ Reset

UART_XOFF_CHAR 7#fi# Xoff Jiis54%. (5/5)
UART_XON_CHAR f#fif Xon Ji#=54F. (3/5)

UART_XOFF_THRESHOLD 441l FIFO |y %dia st/ b TRCE(ER, KIE—A Xon F4F, FHE
UART_SW_FLOW_CON_EN &4 1. (/5)

UART_XON_THRESHOLD 41y FIFO rii%dli it /b T RCEAERT, & ik—A> Xoff #4F, FFEH
UART_SW_FLOW_CON_EN &} 1. ($/%5)

Register 13.17: UART_IDLE_CONF_REG (0x40)

V)
S S &
S S <
% % \(/<//
Q)Q\ \<)\/ A\
D N N 3
Q)G Q's s Q,S 2 Q,s 7
@2;% X N X
’ 31 28 | 27 20| 19 10| 9 0 ‘
] 0 0 0 0 OX00A 0x100 0x100 \Reset

UART_TX_BRK_NUM il T1E A A B 45 RGO E ki) O M, 24 txd_brk B2 1 T
. (3/5)

UART_TX_IDLE_NUM JilFfic B8 e, (55 )
UART_RX_IDLE_THRHD 48R 5K TRCE AR, &y AmgdEs. (5/5)
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Register 13.18: UART_RS485_CONF_REG (0x44)

N
(AQ.
& SR OC OO
N O NN N
’31 10|9 6

(o] ][] ]]
]oooooooooooooooooooooo|oooo|o|0|o|o|o|o\

UART_RS485 TX_DLY_NUM JJ T-4E3R % 3% ey i i 5. (3/5)
UART_RS485 RX_DLY NUM Jij T-4ER B s s 2. (3/5)

UART_RS485RXBY_TX_EN 1: 4 RS-485 {ZIL#S L Z T ) RS-485 Kk ASRENS Ak Hd . O 24
FRUE ZAT ) RS-485 Kikgs AN Lk 5. (/5 )

UART_RS485TX_RX_EN (i ffifit kit 55 MBS m AL . (/5)
UART_DL1_EN E{VFEIR{ZL( 1 bit, (3/%5)
UART_DLO_EN #{i2 )5, ¥ DL1 ZJ54ER 1 bit {1k, (/5 )

UART_RS485_EN {1t RS-485 #iX. (i/5)

Register 13.19: UART_AT_CMD_PRECNT_REG (0x48)

S
(<//
\Q\/
7
& &
%
o Q{
\‘\Q"% X
’31 24|23 0‘
’o 0 00 0 0 O o| 0x0186A00

‘ Reset

UART_PRE_IDLE_NUM Ji]Jic B A2 B 55— at_omd BTAYZS RIS E) o 24 25 PR IS E) 20 i
BEI, BUCEA SRFEICEN )R — R 24 1F at_emd FAF. (39/5)

Register 13.20: UART_AT_CMD_POSTCNT_REG (0x4c)

S
<&/
%
%&/
S L
5 &
\@% X
’31 24| 23 0‘
’O 0O 0 0 0 0O 0 O 0x0186A00 ‘Reset

UART_POST_IDLE_NUM i F Mt & f5 e —> at_omd A1~ — NI 18] 4 15 B iR 18] o 224 [7) i s i)
DT RCEAERS, AR — D ERE LM at_emd TAF. (85 )
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Register 13.21: UART_AT_CMD_GAPTOUT_REG (0x50)

S e
%‘7’6 Q/‘& .
& X

’ 31 24 | 23

]oooooooo

d

‘ Reset

0x0001EOO

UART_RX_GAP_TOUT I FALE at_omd “F4F2 [H] i 7] B 7] o 224 8] B IR 1) K T FC BN, AN

Bl Mg at_omd F4F, HZAH A EEREDERT 02—k, (305)

Register 13.22: UART_AT_CMD_CHAR_REG (0x54)

Q\
S 3
7/
& o°
') ‘2\ ?,S/
Q)«@ L 7 L7
; & &
W N N
’31 16|l5 8|7 0‘
]o 000 00DO0OOGO OGO OTG GOTOTUO0O o| 0x003 | 0x02B \Reset

UART_CHAR_NUM i TFid B i s i B i 2% at_omd “F AP . (B9/5)

UART_AT_CMD_CHAR Tl & at_cmd FHMINE. (345 )
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Register 13.23: UART_MEM_CONF_REG (0x58)

20

17 15

&
» &
& Q'3/
N s X
’ 31 | 30 28 | 27
’ 0 0x0 0x0

0x0

0x0

0x01

04 ®
S Y
G N
Q'\\/ QG Qf\&/
Ns N
3|2 1 0 ‘
0x01 o ofo \Reset

UART _TX_MEM_EMPTY_THRHD %% TXFIFO_EMPTY_THRHD [k, (3/5)

UART RX_MEM_FULL THRHD %% RXFIFO_FULL THRHD ffiik. (3/8)

UART_XOFF_THRESHOLD_H2 %3 UART_XOFF_THRESHOLD f###iit. (/%)

UART_XON_THRESHOLD_H2 %% UART_XON_THRESHOLD gk, (32/5)

UART_RX_TOUT_THRHD_H3 %% RX_TOUT_THRHD fJfii®. (3/5)

UART_RX_FLOW_THRHD_H3 %% RX_FLOW_THRHD fyfiit. (5/5)

UART_TX_SIZE HT-fic &4 fiiss &% FIFO 1) RAM z3[a], BRINK 128 byte. (132/5)

UART_RX_SIZE HFid & A0 FIFO f) RAM Z5[a], BRIAH 128 byte, (52/5)

UART_MEM_PD E{iix[4] RAM, 24 3 4~ UART 5l #5171 reg_mem_pd #F&E R 1 1, RAM #E A%

IiFERt. (B5)

6
&

S

Register 13.24: UART_MEM_CNT_STATUS_REG (0x64)

RS
®Q§/ ((/@/
,d_/ <2t\./
Q/\& ’ Q/\& /
Nia Na

E

’O 0000 O0O0O0OO0ODO0ODO0OO0OO0OO0O0OO0OO0OO0OO0OO0DO0O0O0 O0o

UART_TX_MEM_CNT %% TXFIFO_CNT f#iik

UART_RX_MEM_CNT Z:3% RXFIFO_CNT A#i

IREER R

e

5%

336

o (HiE)
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Register 13.25: UART_POSPULSE_REG (0x68)

5N
&
<7
&
2
)
) L
s &
\@6 X
’31 20|19 0‘
’O 60 0 0 0 0 0 0 0 0 0 O OXOFFFFF ‘Reset

UART_POSEDGE_MIN_CNT 7¢fi#f RxD EJHITRIHAS (s, T TR g Ry i, (k)

Register 13.26: UART_NEGPULSE_REG (0x6c)

&
&
<&’
&
&
<
S ¥
5° &
\@? X
’31 20|19 0‘
[0 0o 0oo0o0000000O0 OXOFFFFF |Reset

UART_NEGEDGE_MIN_CNT 7¢fif RxD FFEHTHIHT R MRS, T kR AR fe. (%)
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Register 13.27: UHCI_CONFO_REG (0x0)

I
@C’% Six
O <7 < & &
SELTT (TS
S FEFELELT P KIS S
%Q)(A C)\/C)\/C)\/Q\/Q\/Q\/ %Q; O\/C}/O\/ %Q;Q\
@ FFIFFTY ¢ Y @
’31 22|21|20|19|13|17|16|15 12|11|10|9|8 0‘
’oooooooooo|1|1|o|1|1|1|oooo|o|o|o|ooooooooo\Reset

UHCI_ENCODE_CRC_EN f{#§. ¥kl 0. (3/5)
UHCI_LEN_EOF_EN {8, 94kl 0. (/%)
UHCI_UART_IDLE_EOF_EN 1{#§1. i&#iiaikh 0. (B/5)
UHCI_CRC_REC_EN . ##tatkl 0. (3/5)
UHCI_HEAD_EN {1, iif#iihfkh 0. (/%)
UHCI_SEPER_EN ‘& i {if FI 5k 7470 4 BB, (52/5)
UHCI_UART2_CE ‘#fufii/l UART2 %kl . (3/5)
UHCI_UART1_CE ‘& {iffi fl§ UARTT Jeikadlicidhi. (8/%5)
UHCI_UARTO_CE ‘& {ifii [} UART Jikaifalicidli. (54/%5)

REFER 338 ESP32 # A%:% Fijt V4.0



13, UART =4 %

Register 13.28: UHCI_INT_RAW_REG (0x4)

’ 31 14|13 |12 (11|10 9 8 7 6 5 4 3 2 1 0

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘

UHCI_OUT_TOTAL_EOF_INT_RAW UHCI_OUT_TOTAL_EOF_INT i B tE F RS, (HisE)

SN

UHCI_OUTLINK_EOF_ERR_INT_RAW UHCI_OUTLINK_EOF_ERR_INT = W i) J& 45 H W7 Ik &5
fir. (Hik)

UHCI_IN_DSCR_EMPTY_INT_RAW UHCI_IN_DSCR_EMPTY_INT H¥if L 1G HWpkasir. (Hi%)
UHCI_OUT_DSCR_ERR_INT_RAW UHCI_OUT_DSCR_ERR_INT 1l L ig h Wetk s i, (i)
UHCI_IN_DSCR_ERR_INT_RAW UHCI_IN_DSCR_ERR_INT Ht i b iR 207, (i)
UHCI_OUT_EOF_INT_RAW UHCI_OUT_EOF_INT i) LG h Rk S 0. (Hi%)
UHCI_OUT_DONE_INT_RAW UHCI_OUT_DONE_INT sl 1G H Rk A7, (Hi%)

1)

)

\
&
Nz

UHCI_IN_ERR_EOF_INT_RAW UHCI_IN_ERR_EOF_INT Wit G F Rk S 7. (

UHCI_IN_SUC_EOF_INT_RAW UHCI_IN_SUC_EOF_INT Wi JEtE Wk S, (

S

N

UHCI_IN_DONE_INT_RAW UHCI_IN_DONE_INT s li 5 P ek S . (M%)

UHCI_TX_HUNG_INT_RAW UHCI_TX_HUNG_INT Wi 5 ba h Wk s . (Hisk)
UHCI_RX_HUNG_INT_RAW UHCI_RX_HUNG_INT sl B hG bRk as . (Hi%)
UHCI_TX_START_INT_RAW UHCI_TX_START_INT Wi B ia ks o, (Hi)

UHCI_RX_START_INT_RAW UHCI_RX_START_INT W@ JEtE Rk s . (i)
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Register 13.29: UHCI_INT_ST_REG (0x8)

S
\é&/ A é& A
> A AN &7
OISR N A (LTS 8 S 6
03800 G5 o G RIS B L
QL LS E S TS S S
S R NS R R OR P S CY OO
IR U QY FPRIFPLALTE PG
& A R R R R YO SRR
%QJ(A Q\/O\/O\/O\/O\/O\/O\/O\/Q\/Q\/O\/O\/Q\/O\/O\/O\/O\/
’31 17|16|15|14|13|12 m|w|o|8|7 |6 |5 |4a|3]|]2]1]o0

[ofwo]o s [e]o]s]s]o]0]0]
’o 0 000O0O0O0O0GO0GO 0O OO0 O o|o|o|o|o|o|o|o|o|o|o|o|0|0|0|0|0|0\Reset

UHCI_SEND_A_REG_Q_INT_ST UHCI_SEND_A_REG_Q_INT s i PRk, (Hisk)
UHCI_SEND_S_REG_Q_INT_ST UHCI_SEND_S_REG_Q_INT 1l e h RS0, (i)
UHCI_OUT_TOTAL_EOF_INT_ST UHCI_OUT_TOTAL_EOF_INT i Fa e H RS, (k)

UHCI_OUTLINK_EOF_ERR_INT_ST UHCI_OUTLINK_EOF_ERR_INT Hl¥if fak hWeik s ir. (R
B2)

UHCI_IN_DSCR_EMPTY_INT_ST UHCI_IN_DSCR_EMPTY_INT Wit it FWeiR S0z, (M%)
UHCI_OUT_DSCR_ERR_INT_ST UHCI_OUT_DSCR_ERR_INT s Wit i P ks s, (Hik)
UHCI_IN_DSCR_ERR_INT_ST UHCI_IN_DSCR_ERR_INT H Wi Kaiile Wik 8507, (Hi%)
UHCI_OUT_EOF_INT_ST UHCI_OUT_EOF_INT i1 e iRz 6r . (M)
UHCI_OUT_DONE_INT_ST UHCI_OUT_DONE_INT Wi Bk ks oz (Hik)
UHCI_IN_ERR_EOF_INT_ST UHCI_IN_ERR_EOF_INT Wi Bt ks . (Hi)
UHCI_IN_SUC_EOF_INT_ST UHCI_IN_SUC_EOF_INT Hlii [l PRIk S . (Hi%)
UHCI_IN_DONE_INT_ST UHCI_IN_DONE_INT i Bk ks . (i)
UHCI_TX_HUNG_INT_ST UHCI_TX_HUNG_INT Wit i Wekasir. (Hig)
UHCI_RX_HUNG_INT_ST UHCI_RX_HUNG_INT HKif il h Wik s or. (Hig)
UHCI_TX_START_INT_ST UHCI_TX_START_INT s iif i shekasor. (Hik)

UHCI_RX_START_INT_ST UHCI_RX_START_INT #1 Wiy ik RS 6. (i)
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Register 13.30: UHCI_INT_ENA_REG (0xC)

; / 7/, ,
5 I

) / /S
& SO00005030030G0OR0OI00O0

’31 17|16 (15 [ 14 | 13 | 12 [ 11 | 10 | 9 8 7 6 5 4 3 2 1 0‘

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

UHCI_SEND_A_REG_Q_INT_ENA UHCI_SEND_A_REG_Q_INT H Wi fefr »
UHCI_SEND_S_REG_Q_INT_ENA UHCI_SEND_S_REG_Q_INT = fiifE(7 .
UHCI_OUT_TOTAL_EOF_INT_ENA UHCI_OUT_TOTAL_EOF_INT HIkiffliaeri. (5/5)
UHCI_OUTLINK_EOF_ERR_INT_ENA UHCI_OUTLINK_EOF_ERR_INT Hliffliferi. (5/5)
UHCI_IN_DSCR_EMPTY_INT_ENA UHCI_IN_DSCR_EMPTY_INT i ffiefi. (/%)
UHCI_OUT_DSCR_ERR_INT_ENA UHCI_OUT_DSCR_ERR_INT iy flitesi. (i/5)
UHCI_IN_DSCR_ERR_INT_ENA UHCI_IN_DSCR_ERR_INT it fliigfi. (5/5)
UHCI_OUT_EOF_INT_ENA UHCI_OUT_EOF_INT s lkififfes. (5:/5)

UHCI_OUT_DONE_INT_ENA UHCI_OUT_DONE_INT s WiifEaENz. (52/5)

4

UHCI_IN_ERR_EOF_INT_ENA UHCI_IN_ERR_EOF_INT Hliifigeri. (/%)

¥

UHCI_IN_SUC_EOF_INT_ENA UHCI_IN_SUC_EOF_INT kit ffifiefr. (3/5)
UHCI_IN_DONE_INT_ENA UHCI_IN_DONE_INT i ffifefi. (/%)
UHCI_TX_HUNG_INT_ENA UHCI_TX_HUNG_INT i fiiferi. (3/5)
UHCI_RX_HUNG_INT_ENA UHCI_RX_HUNG_INT HrKifi i GEfr .
UHCI_TX_START_INT_ENA UHCI_TX_START_INT s/ A7 «

UHCI_RX_START_INT_ENA UHCI_RX_START_INT W HE( «
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IREER R

Register 13.31: UHCI_INT_CLR_REG (0x10)

)
&
Q?’Qjé
A\

’31 17|16|15|14|13|1

]ooooooooooooooo|o|o|o|o|o

UHCI_SEND_A_REG_Q_INT_CLR ‘Z{iif[ UHCI_SEND_A_REG_Q_INT Hilfj. (HE)
UHCI_SEND_S_REG_Q_INT_CLR {3 UHCI_SEND_S_REG_Q_INT Hilff. (H5)
UHCI_OUT_TOTAL_EOF_INT_CLR ‘& {ij# % UHCI_OUT_TOTAL_EOF_INT #Hilfi. (H5)
UHCI_OUTLINK_EOF_ERR_INT_CLR # {ijf[ UHCI_OUTLINK_EOF_ERR_INT i, (H%)
UHCI_IN_DSCR_EMPTY_INT_CLR #{iij#%[ UHCI_IN_DSCR_EMPTY_INT ki, (H5)
UHCI_OUT_DSCR_ERR_INT_CLR &1y i UHCI_OUT_DSCR_ERR_INT Hilfr, (H%)
UHCI_IN_DSCR_ERR_INT_CLR E{ii#[% UHCI_IN_DSCR_ERR_INT . (H%5)
UHCI_OUT_EOF_INT_CLR #{ii3[# UHCI_OUT_EOF_INT Hiti, (H5)
UHCI_OUT_DONE_INT_CLR #{ij#[i UHCI_OUT_DONE_INT i, (H5)

]

)

UHCI_IN_ERR_EOF_INT_CLR #{ijiF[% UHCI_IN_ERR_EOF_INT iif;. (H5)
UHCI_IN_SUC_EOF_INT_CLR E{ii%[# UHCI_IN_SUC_EOF_INT Hilf. (H5)
UHCI_IN_DONE_INT_CLR ‘#{iiiF[ UHCI_IN_DONE_INT i, (H5)
UHCI_TX_HUNG_INT_CLR & {i/i#[ UHCI_TX_HUNG_INT #ilfj. (H5)

)

)
UHCI_RX_START_INT_CLR Efijx UHCI_RX_START_INT Hilfi. (H5)

UHCI_RX_HUNG_INT_CLR ¥ fii# i UHCI_RX_HUNGL_INT i, (H

i

UHCI_TX_START_INT_CLR ‘i {ii# [ UHCI_TX_START_INT Hilfi. (H

dn
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Register 13.32: UHCI_DMA_OUT_STATUS_REG (0x14)

<
N>
A&7
& DR
o_,Q) \2\0\/0\/
& XS
’31 2| 1 | 0

|
|

]oooooooooooooooooooooooooooooo|1|oReset

UHCI_OUT_EMPTY 1: DMA Sl iR A fF 1) FIFO Sh=s, (i)

UHCI_OUT_FULL 1: DMA % ikERAA570 FIFO 2. (Hik)

Register 13.33: UHCI_DMA_OUT_PUSH_REG (0x18)

> N\
) \al
¢ P
N N
5 K N S
Q)(\\Q’ Q\/O Q)C\Q’ o
§Q)r° \52‘ &2)% \32‘
’OOOOOOOOOOOOOOOOOOOOOOO 0x000 ‘Reset
UHCI_OUTFIFO_PUSH & {453 A DMA FIFO, (3/5)
UHCI_OUTFIFO_WDATA &% A DMA FIFO ffE. (/%)
Register 13.34: UHCI_DMA_IN_POP_REG (0x20)
<
& X
<<O/ <<O/
GQ’& \é\ GQ’& \é\
§®%® \52‘0 @?Q) \SZ‘Q
’OOOOOOOOOOOOOOOOOOOO 0x0000 ‘Reset

UHCI_INFIFO_POP {7 ¥4l M DMA FIFO s, (52/5)

UHCL_INFIFO_RDATA 7#fi#% DMA FIFO it s il . (H42)
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13, UART =4 %

Register 13.35: UHCI_DMA_OUT_LINK_REG (0x24)

\&@-@-@H /\\>§l-
S o

\/
@é” 0\2\0

’31 30 (29 | 28 |27 20|19 0‘

’OOOOOOOOOOOO 0x000000

‘ Reset

UHCI_OUTLINK_PARK 1: JifBERINAFTY FSM AL TR O KA EERAMATFFH FSM 4b
TIMRE. (Hi%)

UHCI_OUTLINK_RESTART & (i Ak FERA AT E— s kst e sh. (B/5)
UHCI_OUTLINK_START B Eshiii &k seRkfidsr. (3/5)
UHCI_OUTLINK_STOP i {5 |F AL B & ik s £ i fr. (3v/5)

UHCI_OUTLINK_ADDR  f#fift 8 — A S ik s FF A% 20 ik, (8/5)

Register 13.36: UHCI_DMA_IN_LINK_REG (0x28)

Q\
Koy
Sl

O
N

Q\ 7/

X

|

0x000000

‘ Reset

UHCLLINLINK_PARK  1: i8R AiliiA 75 1) FSM b5 RPRAS ;s O Sl efilid ey iy FSM Ab+ T
PEIRA. ()

UHCL_INLINK_RESTART &/ & S # s #iid e . (375 )
UHCI_INLINK_START B FF U Ab B s R A AT . (B/5)
UHCI_INLINK_STOP ‘E{v{F [F AR s R4 AT . (B 5)

UHCL_INLINK_ADDR 77545 — il iR A% 20 frtsht . (32/5)
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Register 13.37: UHCI_CONF1_REG (0x2C)

<
X
Q‘((/QQ/ <&
\)Vy/c) (@24
N S
) o)
N NN
P EF
g R S
§ O & 050
\,\Q;% \5\2‘ \32‘ &2;% 0‘2‘ 0‘2‘
’31 6| 5 4 |3 21 0‘
’OOOOOOOOOOOOO0000000000000110011‘Reset

UHCL_TX_ACK_NUM_RE 1{#8. iEwitatbh 0. (/%)
UHCI_TX_CHECK_SUM_RE 8. ##aeh 0. (B/5)
UHCI_CHECK_SEQ_EN {8, fwilaikh 0. (3/5)

UHCI_CHECK_SUM_EN {8 . #H#i51kh 0. (B/8)

Register 13.38: UHCI_DMA_OUT_EOF_DES_ADDR_REG (0x38)

|

’ 0x000000000 \ Reset

UHCI_DMA _OUT_EOF_DES_ADDR_REG 77fifi4 & k45 ERA R ny EOF 72k 1 mpiysthuht . (HiE)

Register 13.39: UHCI_DMA_IN_SUC_EOF_DES_ADDR_REG (0x3C)

C |

] 0x000000000

‘ Reset

UHCI_DMA_IN_SUC_EOF_DES_ADDR_REG 77fif 42 et 7510 EOF £y 1 mpfydbht. (1
i)

Register 13.40: UHCI_DMA_IN_ERR_EOF_DES_ADDR_REG (0x40)

|

’ 0x000000000 \ Reset

UHCI_DMA _IN_ERR_EOF_DES_ADDR_REG 7#fif 4 s F A AR A iR i ik . (Hik)

REFER 345 ESP32 A% % Fjt V4.0



13. UART =4 %%

Register 13.41: UHCI_DMA_OUT_EOF_BFR_DES_ADDR_REG (0x44)

E ]

’ 0x000000000 \ Reset

UHCI_DMA_OUT_EOF_BFR_DES_ADDR_REG f#fif 24 &k 5k e iR 4 P Ss i iy ik o (H38)

Register 13.42: UHCI_DMA_IN_DSCR_REG (0x4C)

E ]

]oooooooooooooooooooooooooooooooo‘Reset

UHCI_DMA IN_DSCR_REG iz Aidfraht . (Hik)

Register 13.43: UHCI_DMA_IN_DSCR_BF0_REG (0x50)

E ]

]oooooooooooooooooooooooooooooooo\Reset

UHCI_DMA_IN_DSCR_BFO_REG Y Hi#Z i s i i mi e o 1 A ivstadik . (Hisk)

Register 13.44: UHCI_DMA_IN_DSCR_BF1_REG (0x54)

E ]

]oooooooooooooooooooooooooooooooo\Reset

UHCI_DMA_IN_DSCR_BF1_REG i B BERFEAFTRY AT S 2 gk, (Hik)

Register 13.45: UHCI_DMA_OUT_DSCR_REG (0x58)

E ]

]oooooooooooooooooooooooooooooooo\Reset

UHCI_DMA_OUT_DSCR_REG 4pij &ZikgEd b frnght . (His)

Register 13.46: UHCI_DMA_OUT_DSCR_BFO0_REG (0x5C)

E ]

]oooooooooooooooooooooooooooooooo‘Rese»c

UHCI_DMA_OUT_DSCR_BF0_REG :Ypijk kLA i 5 1 Ak, (k)
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Register 13.47: UHCI_DMA_OUT_DSCR_BF1_REG (0x60)

E ]

]oooooooooooooooooooooooooooooooo\Reset

UHCI_DMA_OUT_DSCR_BF1_REG i & iA BERFIAFTHI RIS 2 D AryHhk. (Hik)

Register 13.48: UHCI_ESCAPE_CONF_REG (0x64)

& GG RO
& K\GQ@Q@Q@Q\OQ\OQ\OQ@/
N NN NENENAN
3 2 1 0 ‘

B 8|7|6

’oooooooooooooooooooooooo|

UHCI_RX_13_ESC_EN ‘B {flift DMA % BRI 545 Ox13 il (/5)
UHCI_RX_11_ESC_EN ‘B {iflifE DMA KRBl s 4% Ox11 iy de. (B/5)
UHCI_RX_DB_ESC_EN #{iifififit DMA A ik $dla il inids 7 4F Oxdb . (13/5)
UHCI_RX_CO_ESC_EN ‘& {iffift DMA KRR F 4T Oxc0 k. (3/5)
UHCI_TX_13_ESC_EN i ffi it DMA Bl imids 744 Ox13 Byfigis. (8/%5)
UHCI_TX_11_ESC_EN ‘&{flift DMA BBl a7 4F Ox11 iy, (3/5)
UHCI_TX_DB_ESC_EN ¥ {ii{{ifit DMA Uil #4745 Oxdb ifi#fd. (13/5)

UHCI_TX_CO_ESC_EN E{{fiE DMA BRI 5 745 OxcO yfis . (3/5)
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Register 13.49: UHCI_HUNG_CONF_REG (0x68)

i %x\\é RS
% K7 & K7 K7 &
PO & & &
7 7 7 O/ O/ O/
5 & *<_<<< ég« & (\g% <\<_§<
%Q)(A Q\/ O\/ \/ C)\/ C)\/ Q\/
@ XX X XX X
’31 24|23|22 20|19 12|ll|10 B|7 0‘
]o 0 000 0 O o|1|o 0 o| 0x010 |1|o 0 o| 0x010 \Reset

UHCI_RXFIFO_TIMEOUT_ENA DMA % ¥t iaesi. (/%)

UHCI_RXFIFO_TIMEOUT_SHIFT it %{{d >=(17"d8000»reg_rxfifo_timeout_shift) H} 1 £ #% i
%, (/5)

UHCI_RXFIFO_TIMEOUT fZi#fiEHHE . 24 DMA M\ RAM rhisz Uit (v b i ol i B b, <574
UHCI_RX_HUNGL_INT i, (/%)

UHCI_TXFIFO_TIMEOUT_ENA % 3% FIFO el i g . (35/%5)

UHCI_TXFIFO_TIMEOUT_SHIFT 243} %i{H >=(17"d8000»reg_txfifo_timeout_shift) B} 11 % &% 1&
%, (#/5)

UHCI_TXFIFO_TIMEOUT 7#fif#BrHE. 24 DMA M RAM mrist BB iR A i a8 i B E T, S04
UHCI_TX_HUNGL_INT wHilif. (/%)

Register 13.50: UHCI_ESC_CONFn_REG (n: 0-3) (0xB0+4*n)

& ®
'S ¥
(7/\2\ r?/g)\z\ N2
& & &
» & &’ &’
& o O o
2 NS NS NS
N S S S
’31 24 | 23 16 | 15 8|7 0‘
]o 0 00000 O OXODF 0x0DB 0x013 \Reset

UHCI_ESC_SEQ2_CHAR1 77i% F T-#: e $idi v reg_esc_seq? (4 2 ANF45. (B/E)
UHCI_ESC_SEQ2_CHARO f#fif i T &: e Hidi v reg_esc_seq2 A4 1 ANF4F. (H/5)

UHCI_ESC_SEQ2 7fi# flow_control =45 DA 5% flow_control, (i5/5)
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14. LED_PWM

141 ik

LED_PWM F: 2 T2 LED pyse FEAE (@, a4 PWM {55 M T HAl M E& . LED_PWM £ 16 BilliA
Bl 8 i e AN 8 B IE . X 16 HEE RERg ™ RS AT BB R IR B RCGB LED B, e el fikid
AT T DA EE P A e B e — B DU MR R I i —UEA TSl . PWM il 25 0 BERS E1 S Wi in sl o =5
P, FEICATAL B AR T B DL R SE LS BEAI B (22 . LED_PWM 38 S5/ N4t o

FEA S hschn 35 A |, Ischn HE AR T - v 8 1 I 2SI 22 B 43 Wil i 44 24 h_timerx F11 |_timerx.,

14.2 Ijiekhk
14.21 Ak

[ 85 2 LED_PWM EAZEF P . AP a1, LED_PWM PN 8 A~ il i DA & 8 ARl = il iE Ay 4
AT LR, AT A HAERE—AS h_timenx (REGEEA 4 MR, v A FPAEZE—4 Ltimerx.

LED_PWM
High_Speed_Channel Low_Speed_Channel
——sln] ARG
—{hon2 | o |
" y
ux ux
] s

¥ 85: LED_PWM Z2#

Kl 86 ZFn—4> PWM il A BRI g s RIS OLT, — I m il s — e i -

h_C hn LEDC_IDLE_LV_HSCHn

—

sig_out

LEDC_HPOINT_HSCHn | 2900

h_timerx LEDC_CLK_DIV_NUM_HSTIMERx high_level
LEDC_HSTIMERx_PAUSE comparator LEDC_SIG_OUT_EN_HSCHn
LEDC_DUTY_START_HSCHn
LEDC_DUTY_ING_HSCHn
REF_TICK ‘ LEDC_DUTY_NUM_HSCHn
Didr (13— s{Courter 2051 Leoc ouTv o LEoe QUTY SYle e
APB_CLK, 1 T ‘ ref_pulse l - - -
LEDG_TICK_SEL_HSTIMERx ~ LEDC_HSTIMERx_RST low_level
LEDC_HSTIMERx_DUTY_RES comparator

¢ 86: LED_PWM 3 i3 iifi i b el
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14.2.2 5pids

el - TO U0~ 0TI
ANESERRRR e ANESERBKH A+L B BRERR ADNEIERKGH .. ABTERBRR A+ NS EhBKH AT EREK R AL AN BRERR

B4 ( A+l) it#

Ll

256 Moy SRid R

—
—
—
— 1
— 1

Divider §itHE H

¥l 87: LED_PWM Divider

— /iR R e R, BERRE AT LA 2 AN AT — NI R - REF_TICK I APB_CLK (3¢ I #i
M 2 (5 R S5 s S ORI B ) i A IS e S 20 B3t dE A 7 20900, 70933 %0k LEDC_CLK_DIV_NUM_HSTIMERX,
AR REEN 2 18 A Horsy 10 SOV EEEGT > A, MR 8 FA/NMEGR A B AR By A0 -

LEDC_CLK_DIV_NUM_HSTIMERx = A%

ANEGER AR O I, g A A Kt IR A AT 87 B, 256 AN R A B ANEIIRA (A+1) 0, A
(256-B) LA A 7355. DA (A+1) 2305 B ANJE IS 23 i 266 A~ Ja i

it A i IR DA T AR B BRI Bl VAR T RGE R i LEDC_HSTIMERX_DUTY_RES JHTHCEL, FIK
THEGR B KAl 28 PPOHSTIMEREDUTY_RES 1 i = 3 oy, I LTI R3] 00 BROFATASZ AL, 2
15 DA R BT R ) AR

SE AR A5 S R TR L, L9k 20 fr. (F S M IEER MM E AR I 2% 5E e g PWM il 8 5
THRE . AR 73 RN B TR R S [ D T AR AR

frer Tick - (ILEDC_TICK_SEL_HSTIMERX) + faps oLk - LEDC_TICK_SEL_HSTIMERx
Joig_out = LEDC_CLK_DIV_NUM_HSTIMERY - 2HEDC_HSTIMER: DUTY_RES

PRI T8 1) 73 Wi |_timenx AR o Bl 1 Y 73 g h_timend SRUIA LATR 2 fiX 1

1. EEUE SRR B E SR F T REF_TICK B APB_CLK, {l# & fi#s % H T REF_TICK 5 SLOW_CLOCK., &
i LEDC_APB_CLK_SEL Z5f74%, SLOW_CLOCK ff#fi% 4 80 MHz, 750 8 MHz,

2. MBS T B TR R R R RIS, W SR E RS W W2 5k
. MAKHE I E A E 7 LEDC_LSTIMERX_PARA_UP 2 J5, SEZISEHrit4es i H B0 B S 500 40 4 25 14 45

14.2.3 jljH

TAEIEA WA LBy, BIE 86 H1i) high_level_comparator PA i low_level_comparator . high_level_comparator
M HBAE 2 hpoint, Hy LEDC_HPOINT_HSCHn L& . 4+ 4ds (eI F] hpoint B, 4 55 Wi A E
low_level_comparator ] B &2 lpoint, H LEDC_DUTY_HSCHn, LEDC_DUTY_START_HSCHn,
LEDC_DUTY_INC_HSCHn, LEDC_DUTY_NUM_HSCHn PA K LEDC_DUTY_SCALE_HSCHn F:[Fj#eiE . 414
ar(ESET Ipoint I}, #i 55 F AL AR F-. 18 88 2 LED_PWM #ith {55 &

LEDC_DUTY_HSCHn J&—A~HA 4 i/ NIIEF s g A7, Horhim 20 U2 BB0Har, % 4 02/ NG . 41K
4 (AR O W, i S bk S A LEDC_DUTY_HSCHn [3: 016 IR 2 — T HUR M. % 4 A/ N FI
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overflow

Ipoint

hpoint -----—> R ‘ """"""" "‘ """""""" A ‘ """"""" f"""‘i """"""" T
o H

I

[€] 88: LED_PWM #i Hyf % B

TR R E S oS RS . 7 LEDC_DUTY_START_HSCHn, i % #5119 LEDC_DUTY_HSCHn 2747
FHEARRAER, BRIEE W] ASE—Fh & 23 Ho B 5 —Fh o 2 Fe R edge o

LEDC_DUTY_INC_HSCHn g T (545 AR by 1] o W07AR 15 28 L A s LA -

LEDC_DUTY_CYCLE_HSCHn 4~fiksh, LEDC_DUTY_HSCHNE; 20 {vft2x i ok 36 ik
LEDC_DUTY_SCALE_HSCHn, 48K i LEDC_DUTY_NUM_HSCHn #2i], 24 WiAS 5 i, 277 A Wis 52 i,
ik, B2 S E S S i S — ik ikih . & 89 3k LEDC_DUTY_INC_HSCHn 1 B WiAs &, R4S
LEDC_DUTY_CYCLE_HSCHn 4~k , % &2k 554 LEDC_DUTY_SCALE_HSCHn.

overflow --m-mmmmre e e B s s e

1 S S
hpoint i
0

|b-aj=LEDC_DUTY_SCALE' HSCHn | " |c-Bl=LEDC' DUTY_SCALE_HSCHn

i nR N

-
- |
cycle_cnt: 1 2 .. LEDC_DUTY_CYCLE HSCHn 1 2 .. LEDC_DUTY_CYCLE HSCHn 1 2
num_cnt:1 2 3 ... LEDC_DUTY_NUM_HSCHn

Pel 89: il o 28 bbb 7 S 1l

o Y E LEDC Jy#ias fiztins , w44 LEDC_DUTY_CHNG_END_HSCHn s #% LEDC_DUTY_CHNG_END_LSCHn
T Z JE AR DA A AL L

o i E LEDC SAyihi#i4E H. LEDC_DUTY_HSCHn 3y 2L EPCHSTIMERCDUTY RES [t A foi/f e &
LEDC_DUTY_SCALE_HSCHn 3 1; 247t & LEDC 3 Js i H. LEDC_DUTY_LSCHn 3}y 2LEDC_LSTIMER: DUTY _RES
BF, it LEDC_DUTY_SCALE_LSCHn 4 1.

14.2.4 vhy
o LEDC_DUTY_CHNG_END_LSCHr_INT {18 _F i 28 Fis 45 o i % i .
e LEDC_DUTY_CHNG_END_HSCHn_INT 7 i _F 11 5 45 b i As 45 o fi 2 v i
* LEDC_HS_TIMERN_OVF_INT & i fr T 4icas ik 1 e K T4 i 2 v o
* LEDC_LS_TIMERN_OVF_INT {iG i 450 s B de AT B fE i & 187

14.3 LA
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Vi) | ik EC Ei
We P25 A7 25
LEDC_CONF_REG Global ledc configuration register O0x3FF59190 B3/ 5
LEDC_HSCHO_CONFO_REG Configuration register O for high-speed channel 0 | 0x3FF59000 /5
LEDC_HSCH1_CONFO_REG Configuration register O for high-speed channel 1 | Ox3FF59014 /5
LEDC_HSCH2_CONFO_REG Configuration register O for high-speed channel 2 | 0x3FF59028 /5
LEDC_HSCH3_CONFO_REG Configuration register O for high-speed channel 3 | 0x3FF5903C /5
LEDC_HSCH4_CONFO_REG Configuration register O for high-speed channel 4 | Ox3FF59050 /5
LEDC_HSCH5_CONFO_REG Configuration register O for high-speed channel 5 | Ox3FF59064 /5
LEDC_HSCH6_CONFO_REG Configuration register O for high-speed channel 6 | Ox3FF59078 /5
LEDC_HSCH7_CONFO_REG Configuration register O for high-speed channel 7 | Ox3FF5908C /5
LEDC_HSCHO_CONF1_REG Configuration register 1 for high-speed channel 0 | 0x3FF5900C ¥/ 5
LEDC_HSCH1_CONF1_REG Configuration register 1 for high-speed channel 1 | 0x3FF59020 /5
LEDC_HSCH2_CONF1_REG Configuration register 1 for high-speed channel 2 | Ox3FF59034 /5
LEDC_HSCH3_CONF1_REG Configuration register 1 for high-speed channel 3 | Ox3FF59048 /5
LEDC_HSCH4_CONF1_REG Configuration register 1 for high-speed channel 4 | Ox3FF5905C /5
LEDC_HSCH5_CONF1_REG Configuration register 1 for high-speed channel 5 | Ox3FF59070 /5
LEDC_HSCH6_CONF1_REG Configuration register 1 for high-speed channel 6 | 0x3FF59084 /5
LEDC_HSCH7_CONF1_REG Configuration register 1 for high-speed channel 7 | Ox3FF59098 /5
LEDC_LSCHO_CONFO_REG Configuration register O for low-speed channel 0 | Ox3FF590A0 %/ 5
LEDC_LSCH1_CONFO_REG Configuration register O for low-speed channel 1 | Ox3FF590B4 /5
LEDC_LSCH2_CONFO_REG Configuration register O for low-speed channel 2 | Ox3FF590C8 /5
LEDC_LSCH3_CONFO_REG Configuration register O for low-speed channel 3 | Ox8FF590DC | i / 5
LEDC_LSCH4_CONFO_REG Configuration register O for low-speed channel 4 | Ox3FF590F0 /5
LEDC_LSCH5_CONFO_REG Configuration register 0 for low-speed channel 5 | 0x3FF59104 /5
LEDC_LSCH6_CONFO_REG Configuration register O for low-speed channel 6 | Ox3FF59118 /5
LEDC_LSCH7_CONFO_REG Configuration register O for low-speed channel 7 | Ox3FF5912C /5
LEDC_LSCHO_CONF1_REG Configuration register 1 for low-speed channel 0 | Ox3FF590AC /5
LEDC_LSCH1_CONF1_REG Configuration register 1 for low-speed channel 1 | Ox3FF590C0O /5
LEDC_LSCH2_CONF1_REG Configuration register 1 for low-speed channel 2 | 0x3FF590D4 /5
LEDC_LSCH3_CONF1_REG Configuration register 1 for low-speed channel 3 | Ox3FF590ES /5
LEDC_LSCH4_CONF1_REG Configuration register 1 for low-speed channel 4 | Ox3FF590FC /5
LEDC_LSCH5_CONF1_REG Configuration register 1 for low-speed channel 5 | Ox3FF59110 /5
LEDC_LSCH6_CONF1_REG Configuration register 1 for low-speed channel 6 | Ox3FF59124 /5
LEDC_LSCH7_CONF1_REG Configuration register 1 for low-speed channel 7 | 0x3FF59138 /5
i LL A AR
LEDC_HSCHO_DUTY_REG Initial duty cycle for high-speed channel O Ox3FF59008 /5
LEDC_HSCH1_DUTY_REG Initial duty cycle for high-speed channel 1 Ox3FF5901C /5
LEDC_HSCH2_DUTY_REG Initial duty cycle for high-speed channel 2 Ox3FF59030 /5
LEDC_HSCH3_DUTY_REG Initial duty cycle for high-speed channel 3 Ox3FF59044 /5
LEDC_HSCH4_DUTY_REG Initial duty cycle for high-speed channel 4 Ox3FF59058 /5
LEDC_HSCH5_DUTY_REG Initial duty cycle for high-speed channel 5 Ox3FF5906C /5
LEDC_HSCH6_DUTY_REG Initial duty cycle for high-speed channel 6 O0x3FF59080 /5
LEDC_HSCH7_DUTY_REG Initial duty cycle for high-speed channel 7 Ox3FF59094 /5
LEDC_HSCHO_DUTY_R_REG | Current duty cycle for high-speed channel O Ox3FF59010 Hise
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AR ik Hfik il
LEDC_HSCH1_DUTY_R_REG | Current duty cycle for high-speed channel 1 Ox3FF59024 Hig
LEDC_HSCH2_DUTY_R_REG | Current duty cycle for high-speed channel 2 Ox3FF59038 Hise
LEDC_HSCH3_DUTY_R_REG | Current duty cycle for high-speed channel 3 Ox3FF5904C Hise
LEDC_HSCH4_DUTY_R_REG | Current duty cycle for high-speed channel 4 Ox3FF59060 Hise
LEDC_HSCH5_DUTY_R_REG | Current duty cycle for high-speed channel 5 Ox3FF59074 Hise
LEDC_HSCH6_DUTY_R_REG | Current duty cycle for high-speed channel 6 Ox3FF59088 Hig
LEDC_HSCH7_DUTY_R_REG | Current duty cycle for high-speed channel 7 Ox3FF5909C Hise
LEDC_LSCHO_DUTY_REG Initial duty cycle for low-speed channel O Ox3FF590A8 /5
LEDC_LSCH1_DUTY_REG Initial duty cycle for low-speed channel 1 Ox3FF590BC | /5
LEDC_LSCH2_DUTY_REG Initial duty cycle for low-speed channel 2 0Ox3FF590D0 /5
LEDC_LSCHS_DUTY_REG Initial duty cycle for low-speed channel 3 Ox3FF590E4 ¥/ 5
LEDC_LSCH4_DUTY_REG Initial duty cycle for low-speed channel 4 Ox3FF590F8 /5
LEDC_LSCH5_DUTY_REG Initial duty cycle for low-speed channel 5 0x3FF5910C /5
LEDC_LSCH6_DUTY_REG Initial duty cycle for low-speed channel 6 Ox3FF59120 /5
LEDC_LSCH7_DUTY_REG Initial duty cycle for low-speed channel 7 Ox3FF59134 /5
LEDC_LSCHO_DUTY_R_REG Current duty cycle for low-speed channel 0 Ox3FF590B0 Hise
LEDC_LSCH1_DUTY_R_REG Current duty cycle for low-speed channel 1 Ox3FF590C4 Hise
LEDC_LSCH2_DUTY_R_REG | Current duty cycle for low-speed channel 2 Ox3FF590D8 Hig
LEDC_LSCH3_DUTY_R_REG Current duty cycle for low-speed channel 3 Ox3FF590EC Hise
LEDC_LSCH4_DUTY_R_REG Current duty cycle for low-speed channel 4 Ox3FF59100 He
LEDC_LSCH5_DUTY_R_REG Current duty cycle for low-speed channel 5 Ox3FF59114 Hise
LEDC_LSCH6_DUTY_R_REG Current duty cycle for low-speed channel 6 Ox3FF59128 Hise
LEDC_LSCH7_DUTY_R_REG Current duty cycle for low-speed channel 7 Ox3FF5913C Hig
S BRAS AFAE
LEDC_HSTIMERO_CONF_REG | High-speed timer 0 configuration 0x3FF59140 /5
LEDC_HSTIMER1_CONF_REG | High-speed timer 1 configuration Ox3FF59148 /5
LEDC_HSTIMER2_CONF_REG | High-speed timer 2 configuration Ox3FF59150 /5
LEDC_HSTIMER3_CONF_REG | High-speed timer 3 configuration Ox3FF59158 /5
LEDC_HSTIMERO_VALUE_REG| High-speed timer O current counter value Ox3FF59144 HisE
LEDC_HSTIMER1_VALUE_REG| High-speed timer 1 current counter value Ox3FF5914C Hig
LEDC_HSTIMER2_VALUE_REG| High-speed timer 2 current counter value Ox3FF59154 e
LEDC_HSTIMER3_VALUE_REG| High-speed timer 3 current counter value Ox3FF5915C Hig
LEDC_LSTIMERO_CONF_REG | Low-speed timer O configuration Ox3FF59160 /5
LEDC_LSTIMER1_CONF_REG | Low-speed timer 1 configuration 0Ox3FF59168 /5
LEDC_LSTIMER2_CONF_REG | Low-speed timer 2 configuration Ox3FF59170 /5
LEDC_LSTIMERS_CONF_REG | Low-speed timer 3 configuration Ox3FF59178 /5
LEDC_LSTIMERO_VALUE_REG | Low-speed timer O current counter value Ox3FF59164 M
LEDC_LSTIMER1_VALUE_REG | Low-speed timer 1 current counter value Ox3FF5916C Hise
LEDC_LSTIMER2_VALUE_REG | Low-speed timer 2 current counter value Ox3FF59174 Hk
LEDC_LSTIMER3_VALUE_REG | Low-speed timer 3 current counter value Ox3FF5917C Hise
P A AE AN
LEDC_INT_RAW_REG Raw interrupt status Ox3FF59180 M
LEDC_INT_ST_REG Masked interrupt status Ox3FF59184 Hise
LEDC_INT_ENA_REG Interrupt enable bits Ox3FF59188 /5
IREFEERHR 353 ESP32 iR 2% Fjit V4.0
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ZFR fihig Hiht il
LEDC_INT_CLR_REG Interrupt clear bits Ox3FF5918C HE5
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14, LED_PWM
14.4 HA4Eds
Register 14.1: LEDC_HSCHn_CONFO0_REG (n: 0-7) (0x1C+0x10*n)
SR
OIS
S
%C}?&e\g\ NS
L
S
“lor ¥
GQ’& Ve S
007 O
’31 3 2 |1 0‘

IREMEE

] 0x00000000

LEDC_IDLE_LV_HSCHn @@ n A TAER), FTEsEmmmb. 2/ 5)

)

’Ej’
LEDC_TIMER_SEL_HSCHn - T-A 4 Ffim s BB s b Sy v sl 0 e — it gt . (52
/5)
0: %8¢ hstimerO;
1: P hstimert;
2: 18k hstimer?2;
3: 1% $E hstimer3,

LEDC_SIG_OUT_EN_HSCHn 381 n &b g hies. (i /

Register 14.2: LEDC_HSCHn_HPOINT_REG (n: 0-7) (0x20+0x10*1)

QO
&
S
') QO
&° &Q?
N NS
’ 31 20 | 19 0 ‘
’ 0x0000 | 0x000000 \ Reset

LEDC_HPOINT_HSCHn 24751 1 [ htimerx(x=[0,3]) %] LEDC_HPOINT_HSCHn[19:0], %t
o B R (3 5)
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14. LED_PWM

Register 14.3: LEDC_HSCHn_DUTY_REG (n: 0-7) (0x24+0x10*n)

QO
oy
Y
«{ /7
) ~
&5 o
N N
’ 31 25| 24 0 ‘
’ 0x00 0x0000000 \ Reset

LEDC_DUTY_HSCHn M T # il 525 tb. M@ E n B hstimerxx=[0,3) ik #|
LEDC_LPOINT_HSCHn i}, i 5 S-E5E AR
LEDC_LPOINT_HSCHn=LEDC_LPOINT_HSCHn[19:0]+LEDC_DUTY_HSCHn[24:4]) (1)
LEDC_LPOINT_HSCHn=LEDC_LPOINT_HSCHn[19:0]+LEDC_DUTY_HSCHn[24:4] +1) (2)

MEFAEAEEE 1, 20, WAIREEIAFRIEZ(F B

Register 14.4: LEDC_HSCHn_CONF1_REG (n: 0-7) (0x28+0x10%*)

O S Y N
Q’S >0 \/2‘ \(5// \g//
20 S © o
IQ\ /lé % (k 7 (k / (k 7
% o o o
L & & &
’ 0 | 1 | 0x000 | 0x000 | 0x000 \ Reset
LEDC_DUTY_START_HSCHn 34 [ H T LEDC_DUTY_NUM_HSCHn,

LEDC_DUTY_CYCLE_HSCHn DA %  LEDC_DUTY_SCALE_HSCHn I, 7§ % B fi
LEDC_DUTY_START_HSCHn, sX#e3pfr A B3 B AZhEEIAL. (5 5)

LEDC_DUTY_INC_HSCHn HF i3 al s ol i il 0 i s 5 5=k, (2 / 5)
LEDC_DUTY_NUM_HSCHn i T-¥s i i n 25 as b, (58 5)

LEDC_DUTY_CYCLE_HSCHn 4§ LEDC_DUTY_CYCLE_HSCHn ™4 F 1338 14 5% 3 Jal 25 3 3 1
FFERaYEe
LEDC_DUTY_SCALE_HSCHn JfI-F-hisk i i sl 0 K. 8/ 5)
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Register 14.5: LEDC_HSCH/_DUTY_R_REG (: 0-7) (0x2C+0x10%)

2
N
S s
i o
& &
A Y
’ 31 25 | 24 0 ‘
’ 0x00 | 00000000 \ Reset

LEDC_DUTY_HSCHn_R 4 Fiiiis n i Een 525 . (Hik)

Register 14.6: LEDC_LSCHn_CONFO0_REG (n: 0-7) (0xBC+0x10%)

S
@Q’(@ ¥
&

’ 31 5

’ 0x0000000 olo|o| o \Reset

LEDC_PARA _UP_LSCHn M+ H#iMLEEE n #) LEDC_LSCHn_HPOINT #1 LEDC_LSCHn_DUTY
s (/) 5)

LEDC_IDLE_LV_LSCHn 4RI 0 A TARERE, J Tl hie. (38 /5)
LEDC_SIG_OUT_EN_LSCHn fliliif n pof 4=l . (52 /) 5)

i
LEDC_TIMER_SEL_LSCHn M-TM 4 FpRE s Foigs i m IRE IS » S erepitdies. (5 /
)
0: #FF Istimer0;
1: %$% Istimerd ;
2: 1 Istimer2;
3: P FE Istimer3.,

Register 14.7: LEDC_LSCHn_HPOINT_REG (1: 0-7) (0xC0+0x10%)

\
=
N
A7
O\%
S K
& éQ; QC) s/
& N
’ 31 20|19 0 ‘
| 0x0000 0x000000 |Reset

LEDC_HPOINT_LSCHn 4@ n 1) Istimerx(x=[0,3]) 5% LEDC_HPOINT_LSCHN[19:0] i, %
i B B () 5)

REFER 357 ESP32 # A%:% Fijt V4.0
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Register 14.8: LEDC_LSCH/_DUTY_REG (: 0-7) (0xC4+0x10*")

&
%Q\%
N
’Qk 7
) S
&5 7
@ N%
’ 31 25 | 24 0 ‘
] 0x00 0x0000000 \ Reset

LEDC_DUTY_LSCHn H T 4= il fy b i &S Wb S MN#EE n B9 Istimerx(x=[0,3]) ik #|
LEDC_LPOINT_LSCHn#t, #ith {5 BlEE NIRRT (3 / &)
LEDC_LPOINT_LSCHn=(LEDC_HPOINT_LSCHn[19:0]+LEDC_DUTY_LSCHn[24:4]) (1)
LEDC_LPOINT_LSCHn=(LEDC_HPOINT_LSCHn[19:0]+LEDC_DUTY_LSCHn[24:4] +1) (2)
VAR 1, 2 B, WAIIRRHA TP IRICE 2 E A .

Register 14.9: LEDC_LSCHn_CONF1_REG (1: 0-7) (0xC8+0x10%)

SR & & &
K7 N &7 &
FO7 S O Rl
2 < e <7
d /A 7/ 7 7 7
oS o o o
L& & & &
’ o1 0X000 0x000 0x000 \ Reset
LEDC_DUTY_START _LSCHn 24 B B T LEDC_DUTY_NUM_HSCHn.,

LEDC_DUTY_CYCLE_HSCHn A &  LEDC_DUTY_SCALE_HSCHn I, F % # fi
LEDC_DUTY_START_HSCHn, X #e2pfy g A A B A E I (3 5)

LEDC_DUTY_INC_LSCHn i T s s IR e n fki i i i st (38 ) 5)
LEDC_DUTY_NUM_LSCHn Jii T HiMRIEHIE 1 ) 5 2s Rt (3% / 5)

LEDC_DUTY_CYCLE_LSCHn H] T4 LEDC_DUTY_CYCLE_LSCHn /™ Hsf 4 Jis] 407 326 43 w12 0l & 25
. (8/5)

LEDC_DUTY_SCALE_LSCHn Jij sl i IRadiE 0 i . (3 5)
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14. LED_PWM

Register 14.10: LEDC_LSCH/_DUTY_R_REG (: 0-7) (OXCC+0x10*)

@
&

N QOIQ\

’31 25|24 0‘

’ 0x00 |

0x0000000 ‘ Reset

LEDC_DUTY_R_LSCH/_R R#@E 1 iy%i i 5500 2wl s . (k)

Register 14.11: LEDC_HSTIMERx_CONF_REG (x: 0-3) (0x140+8*x)

@éﬁ =
‘ R &
& < & <
NR: < Q&
LER S X
e 85 &
SN + &
S \OQ‘% © o \2\%
%Q,é SO’ o7 7
@ NN N N
’31 26|25|24|23|22 5|4 0‘
’ 0x00 | 0 | 1 | 0 | 0x00000 | 0x00 \Reset

LEDC_TICK_SEL_HSTIMERx Jfj T-#t#% APB_CLK 5% REF_TICK s s i 4h it 5. (3% / 5)
1: APB_CLK;

0: REF_TICK.

LEDC_HSTIMERX_RST i T4 fir e sl it &t x, AL HHEER R 0. (/) 5)
LEDC_HSTIMERx_PAUSE Jil T4/ i el it 5ces x. (3% / 5)
LEDC_CLK_DIV_NUM_HSTIMERx Ji§ T-Fid Bk I it &l o, AR 8 /MR Ay (3% ) 5)

LEDC_HSTIMERX_DUTY_RES fj - fi fil & a if #f 01 Fode  x BOIF O Bl TH B Bl N
[0,27LEDC_HSTIMERx_DUTY_RES], A%k 20 fii. (% /5)

Register 14.12: LEDC_HSTIMERx_VALUE_REG (x: 0-3) (0x144+8*x)

i)

\‘\Qj@é\\ QQ ’

’31 20|19 0‘

] 0x0000

oooooooooooooooooooo\Reset

LEDC_HSTIMERX_CNT &) DA sy i e x iU iR (k)
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14. LED_PWM

Register 14.13: LEDC_LSTIMERx_CONF_REG (x: 0-3) (0x160+8%)

& %
SE « 2 &
S S N /
G & &
Qj\/%\// /At A > Qj‘/
NSO & N
S NN o N
S ROASPIAY ©7 &7
N EEEE N &
’ 0x00 0j0|1]0 0x00000 0x00 ‘Reset
LEDC_LSTIMERx_PARA UP H T ¥ LEDC_CLK_DIV_NUM_LSTIMERx N

LEDC_LSTIMERx_DUTY_RES.

LEDC_TICK_SEL_LSTIMERx fF M et 4y x %4 SLOW_CLK 5 REF_TICK Hj4h. (32
/ 5)
1: SLOW_CLK;
0: REF_TICK.,

LEDC_LSTIMERX_RST T VKB EpiH4es x, ZAEH 8N 0. (2 /5)
LEDC_LSTIMERx_PAUSE i T-&/ e Gl it diss x. (i / B)
LEDC_CLK_DIV_NUM_LSTIMERx H Tl & ICHE BT 80as <, & 8 /NGy, (32 / 5)

LEDC_LSTIMERx_DUTY_RES H] T & il {1k 2 i #4031 20 8%  x M it BE B F 88 B R
[0,2**LEDC_LSTIMERx_DUTY_RES], #kfi5ik 20 fir. (3% / &)

Register 14.14: LEDC_LSTIMERx_VALUE_REG (x: 0-3) (0x164+8*x)

S
&
N
D 2
& %
& Q
N N%
’31 2o|19 0‘
’ 0x0000 |o 0 000O0OO0OGOT OGO OO OGO OGO OTU OGO OTO OO0 O O‘Reset

LEDC_LSTIMERX_CNT {7t (IRt i i it el x iy 4 giefi. (Hik)
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14. LED_PWM

_REG (0x0180)

INT_RAW

Register 14.15: LEDC

&N
SN
0
T 0%,
U0 S0 %
by, oG,
AN nmq \
\&Nw\/v \&&MA\\/N\AO/&V,\\% MuAvaV
vnw\/\V\W vmx/&\\w\A mm\vv«\%\m\onv 7
\QV,\\V\@ o \\V\ //vvv
&N QQJ %\/QO/AM\VV ,\rﬂ QQ
\%V\,\A\\\w\ NV, & \V//vvv
&N \MVQQJ Q%Q /nw/\vv ,\% Q
Ty S SO L O
Yy @o@%%@% \«&u Dy
\va\ﬁ\v\ W\m\O%\w\ /Q\va @A\@O\xm\\fvov U /vvv
U, %555 oy 1 O3,
& R DDy OS2
\&V,\\V K, AN /vvx\v\m\ < Qf/u/va
I U9 O
Yy ,\A\&m\ 22 @/A\\w\ < Qwu/vvv
7 Qs 0\v &, O
Tty s o Sy O
\Q&\m@m@o&/o&v ,wﬁo\,@oou >
\w&&\\w\o@v%w %\%o\/coow >
\w&\m\vxmw\o&/o&v a5
o300 SO Uy o
,\\V,mwm\%v/\wvva\\m\ \m\ QU /vvv
7N\ Q% Q. O, 'O
X, v/\vax\V\m\ 1 N S
Q@VQA\ @\TQ N OQF/QQ/VV
mv,vvwv \w\ox/@o NG
AAVV/A\%\ \m\ (% /va
B
\w\O\/m\ NS
OO/AWV
LN
Q/ANVVV
R
)
2y
Ax@%@

9

24123 |22 (21|20|19| 18|17 |16 (15 [ 14 | 13 | 12 [ 11 | 10

E

]oooooooooooooooooooooooooooooooo\Reset

72N
H

T D

RS AL (U

LEDC_DUTY_CHNG_END_LSCHn_INT_RAW LEDC_DUTY_CHNG_END_LSCHn_INT

)

LEDC_DUTY_CHNG_END_HSCHr_INT_RAW LEDC_DUTY_CHNG_END_HSCHn_INT

b

B

H T Y i

BAPERES L. (
LEDC_LSTIMERx_OVF_INT_RAW LEDC_LSTIMERx_OVF_INT

)

B

T

.
H

BT B PR . ()

HTEY SR AR TR . (E38)

LEDC_HSTIMERx_OVF_INT_RAW LEDC_HSTIMERx_OVF_INT

(0x0184)

INT_ST_REG

Register 14.16: LEDC

RGN

N %,A\T\ N

A@MA\\/N\QO N

X %/&\\,N\AO w&v

NN

B
AN &%MA\\/N\AO

)

%, O
\aw) ovv
o, O

L \w\/AvaV

24|23|22|21|20|19|18|17|16|15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0

[

[0 0o 0o 00 o o ofoJof[ofoJoJofoJoJoJofoJoJoJo[oJoJo o oJoJo o o]o]|Reset

H ) Bl

WRRES . (
LEDC_DUTY_CHNG_END_HSCH/_INT_ST LEDC_DUTY_CHNG_END_HSCHn_INT

LEDC_DUTY_CHNG_END_LSCHn_INT_ST LEDC_DUTY_CHNG_END_LSCHn_INT

)

#X
=4

N

H T 1Y e i

RSNz, (A

)

b

3

(

LEDC_LSTIMERx_OVF_INT_ST LEDC_LSTIMERx_OVF_INT

T Bl P PR L. ()

)

P

- (Hi

V.

BT S R RIS

LEDC_HSTIMERx_OVF_INT_ST LEDC_HSTIMERx_OVF_INT

ESP32 $ AR &% F V4.0
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14. LED_PWM

A_REG (0x0188)

INT_EN

Register 14.17: LEDC

Sy
2
oS
K
O O
TN
S«
29
$Es
S
QO

7/
N

@?‘
S
O‘?‘

o
o
oi%
>
Xo
<

7

R

PO

X (XS
F &
NN
Ve Ve Q
SE)

/.

\e
A

SV
o)
Ve Q 7/
o203
g
9\2\
§\
@)
NS

7/

((/%?‘
S
Q
)
%
S

C)\z\
<
&

Ny
X2
éfb\eﬂx
(RN
O \/%O
a
7O
%
0‘2\
<

@
7
A

>

@?‘
S,
S

[ [ [ [ [ [ [ [ [ [ [ [ [ [ [ o Lo [+ [o = [+ [s[2]: [ o

B

[0 0 0 00 o o ofoJof[ofoJoJofoJoJoJofoJoJoJo[oJoJo o oJoJo]o[o]o]|Reset

H A (5 i

firo (i /5)
LEDC_DUTY_CHNG_END_HSCH,_INT_ENA LEDC_DUTY_CHNG_END_HSCHn_INT

LEDC_DUTY_CHNG_END_LSCHn_INT_ENA LEDC_DUTY_CHNG_END_LSCHn_INT

H I i i

fi. (%) 5)
LEDC_LSTIMERx_OVF_INT_ENA LEDC_LSTIMERx_OVF_INT

(% / 5)

A
T ERENZ . (32 /) 5)

BT B REL

LEDC_HSTIMERx_OVF_INT_ENA LEDC_HSTIMERx_OVF_INT

_REG (0x018C)

INT_CLR

Register 14.18: LEDC

o
MO
S~
Q\VMA\\/WOV&@\
%%
evom« N m% 405
¢ N N N
ISR A\fo\v\o ’
oWy O m%\% NG
St By ol S
ONA O% A\\/QO/AM\VV ,\% QQ
ORI NP ST RONE
nw\O/ \MVQ% Q\TQO/Q/\vv ,\%Vr/v/vv
N S SN

9

24123 | 2221|2019 |18 | 17 | 16 (15 [ 14 | 13 | 12 [ 11 | 10

E

]oooooooooooooooooooooooooooooooo\Reset

END_LSCHn_INT

DUTY_CHNG_

T kR LEDC_

LEDC_DUTY_CHNG_END_LSCHn_INT_CLR

i
=

DUTY_CHNG_END_HSCHn_INT

M Tk LEDC_

Hilre (
LEDC_LSTIMERx_OVF_INT_CLR

LEDC_DUTY_CHNG_END_HSCH_INT_CLR

i
ni¢

H

_INT Hir. (

HT 1%k LEDC_LSTIMERx_OVF

)

RE5

F_INT fFlfr. (

HSTIMERx_QV|

TR LEDC_

LEDC_HSTIMERx_OVF_INT_CLR

ESP32 $ AR &% F V4.0
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14. LED_PWM

Register 14.19: LEDC_CONF_REG (0x0190)

)
& &Q?
g %

B o]

’ooooooooooooooooooooooooooooooo|o‘Reset

LEDC_APB_CLK_SEL M F# & SLOW_CLK ffiiR. (¥£/5)
0: 8 MHz;
1: 80 MHz,
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15. ZIAMERS

15.1  Hifid

RMT (ZLAhEEdR) fe— LAk [ Bl il s, JURRBOT SRR A R AF T o ZLANE I R N LAY
RAM  (REHLEF IR it ) DX SEOESE R kb i, I % th 5 S BEAT 8 il o il sl AR5, IF 2EA T8
W, SRS T R AR BE(EAF A RAM

RMT 4 8 NiliiE , ity O~ 7, SR NiliEA — A REMA A AEAs . 0 T BERUE, DA n R4 NilliE .

15.2 JYjgE

15.2.1 RMT 4y

— CHO |

— CH1 |

RMT_CONTI_MODE_CHn
RMT_TX_LIM_Chn
RMT_TX_WRAP_EN

CHn
Clock RMT_CARRIER_HIGH_CHn T CARRIER_EN.CHn Transmitter

RMT_REF_CNT_RST_CHn RMT GARRIER LOW GHn K _EN_

RMT_DIV_GNT_Chn RMT_CARRIER_OUT_LV_CHn
REF_TICK | L . Ny aur ioLe our en crn

clk_div arrier_Generator|
Divider (8 bit)—— CcK

APB CLK |,

RMT_REF_ALWAYS_ON_CHn
level
D
mem_rdata ’period—> Flip_Flop
| I
RAM RMT_IDLE_OUT_LV_CHn

block0

block1

Receiver
RMT_RX_FILTER_THRES_CHn

RMT_RX_FILTER_EN_CHn

block? mem_wdata |

sig_in

T Detect_Edge
2

2| RMT_MEM_PD

$| RMT_MEM_SIZE_CHn
RMT_MEM_RD_RST_CHn
RMT_MEM_WR_RST_CHn
RMT_MEM_OWNER_CHn

K] 90: RMT 4ty

RMT A 8 AN SrIEE, il 18 A — > Ak il — el AR ABOR Tl i T AR, 8 AdiE gk —
B 512x32 bit 1) RAM. RAM W] i 4b Pilas A% 1S APB AU TS o A Sban vl DAXHE 5 AT 3D il . 5K
7] DA 3 i B RMT_REF_ALWAYS_ON_CHn ##4E ANl i ) TAER 4l 80 MHz APB (ShEI4k) Infehei
REF_TICK.
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15.2.2 RMT RAM

31 [30:16] [15] [14:0]

level period level period
addr0

31 [30:16] ) [15] [14:0]

level period level period
addrn

El 91: % dasia

RAM s a4t P 91 iz, lifik 16 (AR 16 (r4lil. MiATBet level Fom B~ mifk{E, period 7 level
FREER) el (1 90 H clk_div) JIII%L. period 2 O FoRE5MbRa, Kbhdets ik Ak, Silch etz
Hlr 5 S 2 N RS G 25 .

RAM 1] P APB BRI, HoR dG bk Ox3FFS6800. i vl i FH 1) RAM i il #¢ i 64x32 bit
431 8 A~ blocks BRIAME LT F-4™ 8 W] {5 i) block %>k 1 (Gl O ] blockO, i#iE 1 i/ block1, DA
BEHE) o MIEIE 0 KRB R TR Y block B, R TR PAE S ECE RMT_MEM_SIZE_CHn ZFfE#ed"
J&& block iR AT 5= B HAE . K RMT_MEM_SIZE_CHn ZFf7aELE R >1, BWE HGEIE 2 5 T —ANEiEm
block. @i n ) RAM Hihk i H:

start_addr_chn = Ox3FF56800 + 64 x 4 x n, and
end_addr_chn = Ox3FF56800 + (64 * 4 * N + 64 * 4 « BMT_MEM_SIZE_CHn)mod (512 x 4) — 4

AT B RS EE R, AT S E RMT_MEM_OWNER_CHn K38 & St asal & Blices 5t 1538 0 1) RAM i
o MEEAIEME, W&r=4 RMT_CHn_ERR i,

e YT RES: ket (BB (7 RMT_REG_TX_CONTI_MODE) I}, %i%3eaihsr k@ P nysds (B
MEE—ABIE KRB B e — R, HAE DRI ERIE—A, KIL2EHE) . i AT, 88 N IAIE
N+1 ¥k Z 8|2 —A> clk_div i) IDLE H -,

15.2.3 g

B AT PAIE S L RMT_REF_ALWAYS_ON_CHn #4431~ 38 1) TAERM8P: 80 MHz APB Bl # REF_TICK,
WSHEENEAMEE . 25 8 (v ias 2 J5 i B e gk i A A= g DA RO O o A0 3is T DA I i
# RMT_REF_CNT_RST_CHn #7& f7. HA 5 2%k RMT_DIV_CNT_CHn #:4i ,

15.2.4 RWES

Y RMT_TX_START_CHn #2118 1 i) 2 48T i RAM A sz iolidii . S an kit lie— vk RAM, - A RA
AR 32 SLARE, I8 16 frE ekt w16 ALHI k.

2 S A R R T R BT block i, ATDAREAT IR e . FEREAT IR R T B RMT_TX_LIM_CHn, 4%
B ER T AT RMT_TX_LIM_CHn i, 27”42 RMT_CHA_TX_THR_EVENT_INT 17, ZRfFr] ATERG I 2]
PN R C AA RS . 2 AR AR R Bk B block fY_EBRIN, K e iR ] F) start_addr_chn 4k
SRR

HAA Y454 period 4&F 0 W, KEF#sRF45 R TAEH =42 RMT_CHA_TX_END_INT Hilr, SR )5 3% o] 25 Rk
o DWIREERIA L IER B NS AR ARE O X, tein] PAE S A E RMT_IDLE_OUT_EN_CHn I
RMT_IDLE_OUT_LV_CHn 34 & S iy Hi i F-
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far A5 AT A R L& RMT_CARRIER_EN_CHn #4728 5 1 ] - 2% % 3513 m] PAIE i RMT_CARRIER_HIGH_CHn
1 RMT_CARRIER_LOW_CHn /7% & .

15.2.5 #Ikds

34 RMT_RX_EN_CH: B0y 1 16, TP IR IR TR (3 200 KR e R U S A PR WA 5 5 P T
TR AT A RAM. 234 % S5 K T R 1 (30 1 B B3 O K 46T RMT_IDLE_THRES_CH I,
B B R, 7 RMT_CH_RX_END_INT sl 332 %5 AR S .

i AEFE AT DA B RMT_RX_FILTER_EN_CHn SEHEATIEN: . eI AT DAJERE - S8 B/ N T
RMT_RX_FILTER_THRES_CHn /4~ APB 4l ] 38 1 fik i

24 RMT B TARERS, n Al R E RMT_MEM_PD #7743 RAM TAETRIIFERIC.

15.2.6 I
o RMT_CHn_TX_THR_EVENT_INT: %5845 %% RMT_CH_TX_LIM_REG F%ict, Rl % — Wt bbb .
* RMT_CHN_TX_END_INT: 4 %S 1k Sk -5 i, R b i e
* RMT_CHn_RX_END_INT: 432yt 15 ik, RVl A b i e

16.3  #franslak

Cali) | ik EE Vil
L 4 17 2%

RMT_CHOCONFO_REG

Channel 0 config register 0

Ox3FF56020 /5

RMT_CHOCONF1_REG

Channel 0 config register 1

Ox3FF56024 5

RMT_CH1CONFO_REG

Channel 1 config register O

Ox3FF56028 W5

RMT_CH1CONF1_REG

Channel 1 config register 1

Ox3FF5602C 5

RMT_CH2CONFO_REG

Channel 2 config register O

Ox3FF56030 /5

RMT_CH2CONF1_REG

Channel 2 config register 1

Ox3FF56034 /5

RMT_CH3CONFO_REG

Channel 3 config register 0

Ox3FF56038 /5

RMT_CH3CONF1_REG

Channel 3 config register 1

Ox3FF5603C | /5

RMT_CH4CONFO_REG

Channel 4 config register 0

Ox3FF56040 5

RMT_CH4CONF1_REG

Channel 4 config register 1

Ox3FF56044 5

RMT_CH5CONFO_REG

Channel 5 config register 0

Ox3FF56048 s

RMT_CH5CONF1_REG

Channel 5 config register 1

Ox3FF5604C /5

RMT_CHBCONFO_REG

Channel 6 config register O

Ox3FF56050 /5

RMT_CHECONF1_REG

Channel 6 config register 1

Ox3FF56054 5

RMT_CH7CONFO_REG

Channel 7 config register O

Ox3FF56058 5

RMT_CH7CONF1_REG

Channel 7 config register 1

Ox3FF5605C 5

T2 (72

RMT_INT_RAW_REG SRR RS Ox3FF560A0 | Hi
RMT_INT_ST_REG B IR S Ox3FF560A4 | Hik
RMT_INT_ENA_REG T RE (L OX3FF560A8 | /%5
RMT_INT_CLR_REG W W B AL Ox3FF560AC | HE
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Eali) | ik EE Vil
R A AP

RMT_CHOCARRIER_DUTY_REG | Channel O duty cycle configuration register | Ox3FF560B0 /5
RMT_CH1CARRIER_DUTY_REG | Channel 1 duty cycle configuration register | Ox3FF560B4 W=
RMT_CH2CARRIER_DUTY_REG | Channel 2 duty cycle configuration register | Ox3FF560B8 /5
RMT_CH3CARRIER_DUTY_REG | Channel 3 duty cycle configuration register | Ox3FF560BC | #/5
RMT_CH4CARRIER_DUTY_REG | Channel 4 duty cycle configuration register | Ox3FF560C0 /5
RMT_CH5CARRIER_DUTY_REG | Channel 5 duty cycle configuration register | Ox3FF560C4 W=
RMT_CH6CARRIER_DUTY_REG | Channel 6 duty cycle configuration register | Ox3FF560C8 5/5
RMT_CH7CARRIER_DUTY_REG | Channel 7 duty cycle configuration register | Ox3FF560CC | #£/5
B R PR A A A

RMT_CHO_TX_LIM_REG Channel 0 Tx event configuration register Ox3FF560D0 /5
RMT_CH1_TX_LIM_REG Channel 1 Tx event configuration register Ox3FF560D4 EW=
RMT_CH2_TX_LIM_REG Channel 2 Tx event configuration register Ox3FF560D8 /5
RMT_CH3_TX_LIM_REG Channel 3 Tx event configuration register Ox3FF560DC | #/5
RMT_CH4_TX_LIM_REG Channel 4 Tx event configuration register Ox3FF560EO W=
RMT_CH5_TX_LIM_REG Channel 5 Tx event configuration register Ox3FF560E4 /5
RMT_CH6_TX_LIM_REG Channel 6 Tx event configuration register Ox3FF560E8 /5
RMT_CH7_TX_LIM_REG Channel 7 Tx event configuration register Ox3FF560EC /5
HAbDF £ 25

RMT_APB_CONF_REG RMT-wide configuration register Ox3FF560F0 B/5
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15.4 51455
Register 15.1: RMT_CHNCONFO0_REG (: 0-7) (0x0020+8*n)
0
®
N o0 o
DAY o
O\S& NG %9\2\\ Q(SSOS) 0\2@
K < &
SEEE @ N Ry
& N N\ Q Q
NS & < <
’31|30|29|28|27 24|23 8|7 0‘
’Ox0| 0 | 1 | 1 | ox01 | 0x01000 | 0x002 \Reset

RMT_MEM_PD i F#{k RMT RAM [{3fi#E ({477 T RMT_CHOCONFO 2%77:4%). 1: RAM 4F
RIFEIRES: 0: RAM A FIEH TARRES. (/5)

RMT_CARRIER_OUT_LV_CHn i T Bl &M HI 7720 10 dBomae P A5 E; O 8kl
IEAE R R ES L. (395)

RMT_CARRIER_EN_CHn i1 n (0 R HIfHRERL. 10 (R BRSO Pkl (5/5)
RMT_MEM_SIZE CHn il &1 n 1y block Fo/h. (52/%)

RMT_IDLE_THRES_CHn 24 2 Wit &% < i ] 46 U K 25 5 W5 2 L Bl i B8 o R T 2% T
RMT_IDLE_THRES_CHn I, UGS & R od . (89/5)

RMT_DIV_CNT_CHn J{I T B 1 A iies i i 2 4. (89/5)
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Register 15.2: RMT_CH/CONF1_REG (: 0-7) (0x0024+8)

IREER R

Sl o O
S O O« > Q\Q‘ N OQ ; K77
SR OE R SEE £
< \// &K , VORS < ‘2\0 4
NP & QRS TR
VA DI % LS QS Q&
9.2 57 O N OO EIRO NS P\
N VA X ONs e €
¢ QIYE K & S PP
@ A 5 S ER
’31 20| 19 | 18 | 17 | 16 | 15 8| 7 6 5 4 3 2 1 0 ‘
] 0x0000 olofo]o OXO0F olo[1]ofololo]o \Reset

RMT_IDLE_OUT_EN_CHn I8 n {125 RS T i i i pe sl iz . (32/5)
RMT_IDLE_OUT_LV_CHn [ il n Ao T2 WARES T i i 5. (B05)

RMT_REF_ALWAYS_ON_CHn | T-3Efi@ia Bl #h. 1: clk_apb; 0: clk_ref. (/5)

RMT_REF_CNT_RST_CHn & {Vilfiii n fUBTE31se . (3/5)

pe==3

L

RMT_RX_FILTER_THRES_CHn 4 i #& X F, & i n
RMT_RX_FILTER_THRES_CHn 4~ APB H}4h JE i koh . (52/5)

2w R L 58 N T

RMT_RX_FILTER_EN_CHn jfi#i n iyl e, (3/5)

RMT_TX_CONTI_MODE_CHn JAir&5RE}, AGiasdb ik, AYEASRRE, FEE 6 G
o (i5)

RMT_MEM_OWNER_CHn #ra&ifiiE 0 i) RAM AL, 1: #2liss: O Kedfds. (8/%5)

RMT_MEM_RD_RST_CHn I F& (Llif n ()& S50 RAM it (5/5)

RMT_MEM_WR_RST_CHn T4 (il n BB RAM St (3/5)

RMT_RX_EN_CHn T fifgidEE n el (3/5)

RMT_TX_START_CHn FI F{liREiIE n ik ifes. (B/5)
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W_REG (0x00A0)

T_INT_RA

Register 15.3: RM

"\

156, 419 i& 4%

N Y S
$®&$&§ /\\w\ /\w\Q,m@a\

Do
050 %
&/ v@)@v \/N\\/\mO,A\va\
nw\/ > Q
&v\ ,\\T,\A\\/\T /\m\ W&\a\
SO
S0
T & A5 S0,
Y @x@a@%@«@
2 O % G
GOSN NONK
A«Va\/\%&g\\/\\m\m\w@w@v
OIS I
P 0
T8 ot SO
2> 4 K
7, IO
S A
b Ot %5,
NN/ NN OSSR
I
$®@m@é& +%5%,
\&V,\\V,\\V NN W N
NASOIRY. A <2
U g a O 0K
28572 AVYM\\\/G/ %
Vnw\/A\\/éxvv N7 d@w\ ,\\V
NG ,\eNVV/\M\\/ WJ D &\
V% 4 S0y,
4 S’
S &1 %0,
AVV/\M\\/ WJ ,M %
%, 0%,
\N\«,wo/@@
A@Qﬂx@@
U
&

I
a2

o (

o B A B P PR 32

)

B

52

~N

I

/

(

TR SR AR PR . (338)

)

VA

i
IR

ESP32 $ AR &% F V4.0

T
)

I A 5 AR S
it
i

/

- (
Hi

AN

)

VA
(5]

9
9

T S

BT B PR . ()

TR P WPIRS AE. (%)

T S RS

HBTE) B PRS2 (

370

Register 15.4: RMT_INT_ST_REG (0x00A4)

firo (HE

RMT_CHn_ERR_INT_RAW RMT_CHn_ERR_INT

]0000000ooooooooooooooooooooooooo\Rese»c
]oooooooooooooooooooooooooooooooo\Reset

RMT_CHn_TX_THR_EVENT_INT_RAW RMT_CHn_TX_THR_EVENT_INT
RMT_CHn_RX_END_INT_RAW RMT_CHn_RX_END_INT
RMT_CHn_TX_END_INT_RAW RMT_CHn_TX_END_INT

31 (30 (29|28 |27 |2 |25 |24 |23 (22|21 (20|19 18| 17| 16 | 15 | 14 | 13 | 12 | 11 | 10
RMT_CHn_TX_THR_EVENT_INT_ST RMT_CHn_TX_THR_EVENT_INT
RMT_CHn_RX_END_INT_ST RMT_CHn_RX_END_INT
RMT_CHn_TX_END_INT_ST RMT_CHn_TX_END_INT

RMT_CHn_ERR_INT_ST RMT_CHn_ERR_INT

BB

IR

Ei

|
|



N
kA

15, ST 4]E 42

(0x00AS8)

T_INT_ENA_REG

Register 15.5: RM

by NN
At 2

’31|30|29|28|27|26|25|24|23|22|21|20|19|18|17|16|15|14|13|12|ll|10|9|8|7|6|5|4|3|2|1|0‘

[o[ofofofofefofo]ofofo]ofofofofofofoofofofofofofofofofofofof0]0 Rest

)

(%5

Lo

T EREL

RMT_CHn_TX_THR_EVENT_INT_ENA RMT_CHn_TX_THR_EVENT_INT

)

’%’
(3/

BT RE L. (52

RMT_CHn_ERR_INT_ENA RMT_CHn_ERROR_INT

)

g

o

B B REL

RMT_CHn_RX_END_INT_ENA RMT_CHn_RX_END_INT

)

’5’

(3

A

BT S REL

RMT_CHn_TX_END_INT_ENA RMT_CHn_TX_END_INT

REG (0x00AC)

T_INT_CLR

Register 15.6: RM

U GO %
Q\WU ,M \,\\VVO /Q\NVV\/T\M%O /\V&\
O/\V\/ /vavw\\Y\/A.\ /%\Q,A@nm\

LN ALSORN
e
2 /e\//vv nw\ \/Q«\w\ ,\Q
N /\\v/\%@&/\\, SO
(OXN IN\KY nw\ \m\\x%x&@
&\V ,\\V&A\Avv/\m\\/ VO/ &

/\//vv nw\ /\w\,\
& «\v«eé/&\,@m M@
Q/\//vv nw\\m\\m\\/\w\ \V
,\\T,\A\Avv/ XS ,MQ\
7 %k, 0 0
,\\TAVV/ AP ,an\
/vavv%\\m\ &/&O/@Q\

<N /w\W\ /\Q
\w\\\/@,wo/va\
%

oo 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 oo nmt

)

g

_INT Hiir. (R

T_CHn_TX_THR_EVENT_INT

AT RM

AT ik RM

RMT_CHn_TX_THR_EVENT_INT_CLR

ERRINT 17, (&

T_CHn

RMT_CHn_ERR_INT_CLR

I
N

_INT Hlr. (
_INT HHifr. (

T_CHn_RX_END

kR RM

RMT_CHn_RX_END_INT_CLR

I
a2

T_CHn_TX_END

ATk RM

RMT_CHn_TX_END_INT_CLR

ESP32 $ AR &% F V4.0
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Register 15.7: RMT_CH/CARRIER_DUTY_REG (: 0-7) (0x00BO0+4*")

’31 16 | 15 0‘

’ 0x00040 0x00040 \ Reset

RMT_CARRIER_HIGH_CHn J{I i B8 1 1 2 B 1 7 v Sk 307, AR AT DA 2 REF_TICK
a APB_CLK. (3#/75)

RMT_CARRIER_LOW_CHn HFHl & s n B9 n (% B ik ah B 88 . Bheh iy PR REF_TICK
5 APB_CLK, (B/%5)

Register 15.8: RMT_CHn_TX_LIM_REG (n: 0-7) (0x00D0+4*n)

S
\@/
I 'd‘\/
Q
%Q)é $ s
NS &

’ 31 918 0 ‘
’ 0x000000 0x080 \ Reset

RMT_TX_LIM_CHn 438 % 2% i 5 & K T96 €19 block K/, MI=4: TX_THR_EVENT
Wr. (/%)

Register 15.9: RMT_APB_CONF_REG (0x00F0)

S
R
Q‘OQ/
o
S O
{A
N S
‘31 2 1 0 ‘
‘ 0x00000000 ofo \ Reset

RMT_MEM_TX_WRAP_EN It E s VR fTRE( . 24 K as AR B BT block KDy, Al g4k
SN —F I IR R . (B9/5)

RMT_MEM_ACCESS_EN Wi E 1, &N IEiEin BRMT f7fifas .
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16. W Wi ) Ak 5L R | 5 (MCPWIV)

16.  HIBLPEEHIKSE P Hldy (MCPWM)

16.1  Hifid

R RIS g (MCPWM) ST RIAURI AL f] . e 4R 46 T34 PWM S, AI7E ) LRRE NS iz
1o H AR Z —2 X PWM fi th B85 H AF AT i F U o L A7 1) o

MCPWM (14 i J A B U0 S W R 2R ARG . PWM GE IR AN PWM PR . R34~ PWM s I g fHle
W22, ATDAA HiEAT, SRR E 2 BN . S PWM SRR HA T2 —A> PWM il 5E A i TE
XFE A P IR . MCPWM AMBGA B35 & Al AR, 1T A A I AN SR ) R 5

ESP32 A4~ MCPWM 4%, 43514 MCPWMO 1 MCPWM1 , ‘B i 14458 25472843 5l F M ik Ox3FF5E000
F1 OxBFF6CO00 FFUf1r) 4 KB NAFEH . HEILFEEST 16.4 Af7asd k.

16.2 R

4~ MCPWM Shsctff — AN i g (Biodiide ), =4 PWM ERd:, =4 PWM BRI — i .
[l 92 JE7R T MCPWM [ SSfngsz 1 LinfES . PWM @ ii#8 1 TAEBUE R 5% . PWM BB AR IR 2 i 5%
AR BOY . EEEE, AT PWM SRS T AT — PWM ER S ER 2% . AR PWM AR
PAGE AR I ) PWM S IS 52 I 225517 PWM (&5, BE4h, AIE ) PWM AR g8t n] PAGE A [R5 PWM
SE AR P EAE ) PWM 550 AN[EITY) PWM 5 gl ] A7 A 42

838 S

Lz 2z 2 == g a8 GPIO MATRIX

bbb £EE 585

INTERRUPTS 4—‘ T
YVvYy Yvy f
APB BUS FAULT
DETECT CAPTURE
CLK_160M
_______ oo LY
; : » PWMOA
o TIMER 0 : : OPERATOR 0
i : ; > PWMOB
3 ) 5 | |
0 TIMER 1 : : OPERATOR 1 : > PWMIA
£ : ; ‘> PWMIB |
3 ; ; ‘
Q |
o : : > PWM2A
3 TIMER 2 ; : OPERATOR 2
: : > PWM2B
MCPWM

K 92: MCPWM b i %

PATT 2B 92 FrBLER Y D REARIA -
* PWM ZElf#% 0, 1712

- B4~ PWM g IRHEFERA — % T 8 SLH g i es .
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16. W Wi ) Ak 5L R | 5 (MCPWIV)

- PWM SEmFaS 9 16 A8 TARB SR Ak, it Bt s s i e oh v ot
o

- BECE[E AT DA A PWM g IS B2, BB AL T3 A g b s (RISl A BB =S, AN [ 22
SE AR [ AT DA AL GPIO ST AT HAlL PWM ZE I 431 sync_out.

o PWM #4250, 1412
- A PWM BRSPS PWM S (PWMXA Fil PWMXB) ;1] ATE XSRS FRIC b7 T A
- BRI e PWM (55 .
- JERXAE ETHEAI T BT O, R B
- B AT & CPU Hil.
- L EARE AR SR PWM i, e AR 2 B s MR Sk sh s i AR A
= JAMT, AR AL B R AR A T AR, ERONARTE
o R AR
- BRI, AR A R PR AL
= R AR AT R PWM i g sl R -
* fiFRAER
- LR AR (B, R A RS A T AR ) -
= o7 A Tt ke 22 ] 14 ) s R [ 0
= ki e S5 5 A L I o s B o
= Aok s g B P O/ P P A - P AR B P AT P PR R -
= 3AVMSLIH RIS, A H A 32 LAY AR AT A7 4 -
= WG S AT AT, DU ] ik
- WRE AR AT LAE PWM E g 8N S [ 2
e :E7 S S E M w T RN B o TR
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16. W Wi ) Ak 5L R | 5 (MCPWIV)

16.3 Bith
16.3.1  Bidefifit
PATR it MCPWM B ERACE S A MR E S, Blin PWM sEmas iy AR, H2% 5 16.3.2

B,

16.3.1.1  FjisyrMigs i

K 160M —» > PAMAK

Pel 93: Filsy Sl sk

[ 2 &

o it CLK_160M %f PWM M 4h7E47 4345

16.3.1.2 g2 it

PWM TIMERX SYNCSEL —————

Y
timer Osynco —
timer 1synco —» :‘> timer x status
timer 2synco —» syncxin
———»  TIVER

SYNCO — b X

SYNC1 > —» timer x synco

SYNC2 —»

Pl 94: sgint 2Rl

-2 &
* BLHE PWM E AR 1555 s e 1]
o L AR T AR
- TR T AR AR PWM i ih
= BRI T AR PWM i ih
- IS AR RS TR PWM i i
o BCEANF RO [ A A B BB L, AR ERITT .

IREEE ERHE 375 ESP32 A %:%FM V4.0



16. W Wi ) Ak 5L R | 5 (MCPWIV)

o ST AR A A PWM @ 2R ] 25
o WEH PWM g ey [F 2 A, 7 38 1:
- 34~ PWM 5 Bp e ) (7] 25 th
- 3£ B GPIO 4y 3 ANFI2{ES (SYNCO, SYNC1, SYNC2)
- REFERLMAGS
o JiUE PWM 7 e85 ] 25 4 VR e e 220, 4 8 1
- MM
- PWM ER gR(EA O
= PMW 5 I & (B 55T P2 R 0 0
— W A R
o Pl E AR 2.

16.3.1.3 o

PWM_OPERATORx_TIMERSEL

Y

timer O status :> > PWMXA
operator X
timer status > PWMxB
timer 1 status :>
timer 2 status |::> OPERATOR x

fault event 0 —»,
faultevent1 —»
fault event 2 —,

> PWM x interrupts

Pl 95: 11 B
% 69 JIA RV EAT LR TR E S AL
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% 69: RIEGBIACE S8

TR FLES R/

o rE PWMXA Fil / 5 PWMB i i) PWM (5251
* BCETE ISR AR A TR
o BWE KRR AT 8 -
- B PWMXA AT/ 50 PWMB it oA i A1
PWM A= i 22 - ¥ PWMXA Fil / 5 PWMxB UL
- xR TR
o JHIEEHE S/W Fiil s i PWM IR S
o fE PWM fi i) L THA /SO P EXmsEix
* MBI TR BRI 20

o fr il i AHER O ¢ 2 TR A FANE X 5 5

* fE EIHIIEIX

o R TRRIIEIX

o G ARSI, PWM BB AEASEX
o HIHE PWMXA i i it PWMXB #Hi#%

o Mo B L TR BRI 2

FEX A It

o (EREZNL, BCEBPIR

o BCEHDPIY I — ki RS2 ]
o WEH A PARZJERI BRI S

* Zgid PWM Bis, PWM B JoAe 5l

PWM # %

o WCE PWM BLHUZ A DA KA fay i Ry s 5045 5
o i R MR RN R R A
= 5 PWMXA Hil /50 PWMXB Sy -
- il PWMxA HI /5 PWMXB Sy ik
- FeE PWMxA Hil /B0 PWMXB Z ATl s
* JCE PWM Rl S A
E&%&tfﬂ%& — _‘yj—»\/rﬁzj;ﬁit
- I
o S
o Seid ik ab PR
o WEZHHEAEERRT
o YR EOER RIS T I AN E B, WORIBOR R AR

16.3.1.4  J Pk i

-2 &
o THEE AR A A, AR 5 TRC B e A A A
o A G
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FAUTO —» —» fauteventO
FALLT

FAUT1 —» DETECT —» falteventO

FALLT2 —P —» falteventO

Pel 96: Ak IE

16.3.1.5 #ifigkBibh

CAPO —»
CAP1 —¥ CAPTURE
CAP2 —»

Pel 97: il Bk
MeESH:
o VPRI A B TR A T 45
o BB AR AR
o i ELA A IS (v Ak B R[] 2 AR L
o BRPERIHHHE I

16.3.2 PWM g} 23k

A~ MCPWM ASEERA =4 PWM g gl BT BT — AT DAY E =4 PWM AR 52
AR I GPIO R RIS, WERLZE 8 il Z 4 MCPWM S iy 24
PWM 5 I8k {2 — A R Gt R TAE

16.3.2.1 PWM i} 23 B vy fid ¥

J AT ECE PWM S ISR AR T BE -
o AR E PWM S I sl U R P il S A R AR
o MCEAFE PWM SE R g5 HAL PWM g i g sl a2 .
o fi PWM 22 i 5 HoAt PWM 5 il 2 B [l A
o UEERAR TR B, B, s R RO

o BT HGE L PWM ERFsm et (PT_clk) MR, S @ maa A SR, w3 e
PWM_TIMERO_CFGO_REG #j PWM_TIMERx_PRESCALE [l . PWM & i #4122 17 130 B AR S
(1 o P 3t e o
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16.3.2.2 PWM gt 2 BRI Ny 1Ak

PWM BB A TAERE i PWILC i B AP RSB
o BHH AR
M BRI E A P A0, — FLRIA TN, PWM S, 36 FRATEREH . PWM
5T A B 0 P
o BRI HL:
PWM i B AU A7 B8 0TI B . KIS, HPORSE A, FETFAREIL . TERCRIY
BT, PWM RIS 4728 1H B M
o UEHI-BEMIRIRHLA :
HEBEREEE T LAPIRIBER . PWM 28 M BT, EEIDE R, FRUCEILNE. PWM Eht
He TR B IRFEE M. PWM 0 277 B BT A, 2.

P 98 2 101 B AR PWM ERSESEIY , LI [l 25 FHUI ] A 2 28T -

PWM Timer
OxXFFFF

period setting

phase setting

0x0000 L 8 — _
Sync InputT ﬂ ”

Pel 98: b it Bt X e

R Lol
time

\

time

PWM Timer
OXFFFF

period setting

phase setting

|
|
| |

0x0000 M - : o
: ‘ time

|

— I I

Pel 99: 3 oo it BB X i B

\

time
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16. Wbz ) k55 R H & (MCPVWM)

PWM Timer
OXFFFF

period setting

phase setting

0x0000

|

|

T R Lol
! time

|

— I I

Pel 100: 36343 WG BRI , IR0 ol s ok

\

time

PWM Timer
OXFFFF

period setting

phase setting

|

|

|
0x0000

|

|

time'
Sync Input T ﬂ ”
time>
101: BEBGEE WGBSR IIE, 2SRk b hg
2 PWM JE B gRaz T, 0 B ZhHbA AR e B
e UTEP
2 PWM & i 4555 T B 37 f7aE (PWM_TIMERX_PEROD) H. PWM 7 Fif 25 16 3 T B50) A ) i o 42k
e UTEZ
24 PWM ¢ B 4555 T2 H PWM 22 B 2o 385 TR0 2R 1 e isp =
e DTEP
2 PWM JE 2545 T R 2 A7 E (PWM_TIMERX_PEROD) H. PWM 7 i 25 8 i iof A= JiC i) 5 o 47«
e DTEZ

4 PWM 5 2§45 T25 H PWM & I g St A i) 2 Ik

K 102 % 104 >}y U/DTEP #1 U/DTEZ E 3 {4r it R .
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= ) K 58 R ) & (MCPWVI)

o
A

16. @, #L3

=6

Period

PWM timer
UTEP

UTEZ

102: B3R A ki) UTEP f1 UTEZ

=6

Period

PWM timer
DTEP

DTEZ

103: i X A2 ) UTEP fi1 UTEZ

ESP32 $ AR &% F V4.0
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6
Period = 6 5
Y .
. 3 |
| 2 |
| 1 |
PWM timer i i 0 i i
— - -
Direction i Decrease i Increase i
DTEP i i
UTEZ

Pel 104: 36353 ok B4 2 iy UTEP il UTEZ

16.3.2.3 PWM g} 2858 1451 d5

PWM S i i A I 27 A7 Al PWM ZE ISP B 038 3 A A 3 T35 A 38 T3P AR i R AR AT REA
{H, TESRECER AR E N 25 A A MR ar A7 J 40 SCIE

o HREA A
A BT S B R BB BT T R 1

o TR A
B TR A N B AR AT A A G R 227 A2 PSR RN R, 2 Forfrae RIS A
HREHA AR WL AT, BT A7 i WA 2 PR AT B0 . A BT B 1R 35 7 R
BN TR A A RO DRI AR AT o S T Ar A A RO A7 e B HH I B A et ik . B0F B 5 A B
WU T35 AT R AT S A SE T I T A phy HEAR S A S 7 s A AR o SRR s ] A2 PWM SE I
T EN, PWM R AET RN, [ WAL sl SL R B T DA & i il 4= Ry SEORT, AR¥ESE 13877
s SRR P ) BT A R AT e

16.3.2.4 PWM g g8 6] 26 Rrgisd

PWM KPR I R G [ 2Tk B4 PWM ERFESERA — AR AN S H . W2 AT A GPIO
R = A ) B A =S [R5 e [R5 R DAGE A R 2P AR S, BifE PWM S e 45 T 401 5
PWM & I g2 T2 A4 ik, PWM RE 8% il A [A] 2 (e 12 B A AR AL BiE « 2[R 22011, PWM s it
T B AR R AT, LA PWM E g b
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16.3.3 PWM #{Egs Btk
PWM AR L 5 DU g

o HRAEAHL. PWM 5 I8 i & 2% 242 15 PWM {5 5%

o PWM {553 ByEE M5S0 nT DAL B AR E HISEIX

o [ EER B E N E) PWM (545 L.
o HBEACAE R AL B LY .
& 105 2y PWM #AEgR iz & .

A—p
B —

timer value ——pw|

timer status

PWMA

PWM
Generator

PWMB

16.3.3.1

PWM Az i B e

PWM Ak a5 B e 1 1

PWMA PWMA
Dead
PWM
Time Carrier
Generator

| PWMB PWMB
fault event 0
fault event 1
fault event 2

.
—>
—>

PWMA

Fault
Handler

PWVB

[ PWMXxA

—» PWMxB

Pel 105: PWM 125119 1Bk

BEARE SR 2 R T A 0, AR A, A PWMXA T PWMXB faj Ak A s e 1 B -
PWM Az s B AT DA 4
o BT MM Arfrds A FI B BCE A (R B SUE S0 352 DATT 2P A A e I

- UTEA:

- UTEB:

- DTEA:

- DTEB:

o 50K B S 6] B A AR A PR e R
o ST R R 1, E O R ERIE.

IREER R

PWM 5 i i T BOF HHAESE T3 748 A
PWM 7 i gid i 8O F HHAE S T3 7745 B.
PWM 5 i i 80T HIESE T3 778 A
PWM 5 i g H 0T B %5 T 277745 B.
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o fidh PWM A e BB g e B2 | PWM 25 1

o (MR A r b AL PR A IS TR AEL,  DARSS 1k PWM B i ki -4

PWM #1355 T {785

IS E) AT A7 e A R B, DARGRVERCE 77174 PWM_GENX_A_REG Hl PWM_GENX_B_REG #{ ¥ T #fr . %
T AR AL T — R G RE R R S O A AR AR T iR T AR A RS 16.3.2.83 H.

s I A

F 70 MRAE 1A E R S AT
K 70: PWM Rk 25 Pt A it 1k

5% R PWM 5 i 25 4
DTEP PWM & i} g5 B T R I P A2 A I (B

DTEZ PWM E g HMEST O

DTEA PWM & I g8 B(ESE T 27 fFas A B A
DTEB PWM & i} g8 (B S5 T 27 745 B PIWM 2 S T3
DTO {4 SR ETIP R

DT1 {4 SR ETIP R AL

UTEP PWM & B} g8 ELSE T R I 2R A7 A I (e

UTEZ FERERIEST 0

UTEA PWM & B85 I (E 55 T 2r s A o B L ok
UTEB PWM & B 88 (655 T 27 745 B PIWM 2R A3
UTO Z44: BT 5 R A

UT1 4 8 SR ETIE R L

P b & i 7oA S

A58 S P TAE PWMCA A1 PWMXB i Bt AR L2 sl 2L 105 o I EOR P 58 o PR
il b A72% PWM_PWM_GENX_FORCE_REG ##l.

PWM A A v TO/T ) 126426 M1 E B0 7 T e e Ak BB B b ) o A I 2 e = ] AN EIC B 7E
AL PR R S EBE W B4, (HARR SR AT DAl PWM AR iide Tl % TO/T1 DA PWM 0 .

TR, 24 PWM IR0 T i35 IR T X, BRfE TEP S e, £ TEZ by,
Ht, 24 PWM ERfaab T Ba=as, K DTEP 1 UTEZ, {H UTEP Al DTEZ A&,

PWM AR s ml AR R AL B2 e PR @ rRoE , PRI 71 MR 72, (e 1 (Bem) 317 (%
%) HE9. THEERERZ, TEP Fl TEZ SHFi L ek T PWM g i iy i 8otk

R A 5 B fO{EBEE T R, ) U/DTEA F1 U/DTEB KKt A& k4.
& 71: PWM s 2536 35 - Bont, e mF S8 e L

R 4
1 () e
2 UTEP
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ILoEH HF
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5 UTEB
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46 72: PWM 5t 85 kv 8ok, s PRt e 2

ILoEH HF

1 () o il F
2 DTEZ

3 DTO

4 DT1

5 DTEB

6 DTEA

7 (k) DTEP

R

1. UTEP fl UTEZ ARl KA. 24 PWM E g Al T B T B0, UTEP ¥4t UTEZ $EmT—AN R0 A 42
WmE 102 frs, HIEEfT PWM S SHIER AN SB I THE. 24 PWM g g Ah 126 158 156 Dl 415 B4 X B
UTEP A& k4.

2. DTEP 1 DTEZ AR %4, 24 PWM I aab T it Ry, DTEZ ga2 L DTEP AN Jalil &
e 103 frawn, HILENTX PWM ES A S B T4, 24 PWM S I Ab 2 35 D 0 ER A
DTEZ A&

PWM £555 21k

8 HASE ISR, PWM A B PWIVLA 1 PWIMKB [, R S PWM 3840
] CEREIR) B . RIS RO 1, BT DU PWM 5 8 B R B BT
BT

A DATE PWMXA FI PWMxB %t F e B DA T 44

o EONEHAT
B PWMXA B PWMXB [ 415 Bk i o

o EHEHT:
S PWIMKA 57 PWIDB (85 135 4 L PR i1 PWIVDA 5 PWMKB F it

o U
K PWMXA 5 PWMXB (1424 i th i P SO R SR EL. SR E S mr o m IR, B

o RHFTHRAE:
5 PWIMA il PWMB 41T RS . FESCRPIRAS T, 09487 DAfL 5 178
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i R I 25 A PWN_GENX_A_REG Fll PWN_GENx_B_REG Fi#:. 4 — Uk r B ERR s Bl . 1t
S, BT FEAERA I BRI AR R B . % 70 a2 RAT AT HET AT DAYE T PWMXA 5 PWMXB
i b KTAEMAR O, 1802 MFFAHMELE, S %H 164 5.

W YLIC LAY Dl T
106 2y PWM g i g e 235 128 G P11 B0 AR U X PR PWM R o 2B A B 0%-100% ] il AT Hy DA
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2R A (ST PWM ERERAI(E, I+ H PWM Emfgridsg, W PWM &l g bair. ansg A ifEAE PWM it
AR I 55T PWM E IR EO{EL, T PWM i HH Bz ik
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Case 5: ‘ ; S S
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P
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HAPAR, 5 ARIELE.
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PWMA 1 i 23 FEiR il i A 3,
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HFARL, 5 BELE.
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1=

HrH PWMXA F1 PWMXB B 3K A [ IF 2
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Period = 6 5
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B=4 4

up-count mode

PWM timer 0 i
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UTEB
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Pel 110: 33 AR A VBB, AT BRI, 1E PWMXA fil PWMXB Ll il -2 4b
PWMXA i 525 LR A BB, mid AR, 5 A ERE.
PWM:B iy 525 el i B i, mifFA%, 5 B UL,

PWMAA/B #ith TIRE F/ T (A TFoC.
FEIK =B A, RS AT AR, AT, R I A A R A R

Period =2 x PWM_TIMERX_PERIOD X TPT_clk

AR AEa A

Fe PWM ZE it AT 2 BRap o i e 0F -
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o JEEEZ: AT (NCI) Zoffom il <4
L AR A, X SRR AR PWM S BT EIAE R, I BRI R ATESN), XEWE N — N
() 2 I RERS TAE PWM i .

o 2L (CNTU) Frf5m il 4
X R FRTELN . ERE AR, d PWM Rkt . O 2 i . Xl
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6
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16.3.3.2  FEIX Ak g5 ik
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T PWM A R e T4 PWMXA Rl PWMXB 14 Hh R e 00 B AR5 B LA B e 0T . il O (5
S A E DA R BLEAR S S, AR IR RISEIX . 5 — oy SR G L TR SE I AR AR A

FEX .
PR A A AR ) LR AR AT -

o MRS PWMXA i ARIFER A BAE 50 (PWMXA I PWMXB)

o AR AT AL R R AR X
- BEJHITEER (RED)
- TREITIER (FED)
W REREUE
- m AR AN (AHC)
- (RHFAREAN (ALC)
- FHFARC(AH)
- fRH-FA R (AL

o WRBEIX ERAE A AR PO, AR R A AR AN AL

BEIX B R 58 195 A7 4

LR fres RED #1 FED W32 T3 f7es i PWM_DTx_RED_CFG_REG fl PWM_DTx_FED_CFG_REG. Zffrastli
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BEDX A B s B ARy 13 11 B

P 113 i 1 RS KA IT AR b

PWMXxA
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Rising Edge Delay 1
0 S1 0
0 S2 S6
sa N N PWMxA
—\— - {>O_. 0 e Output
-——1 1 1
DTRED
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0
1 S3 0
0 s8 N 4'_?\_, S0 0
oS5 —e 7 o _S7
N | 1 S PWMxB
| o 0 1 L o Output
1 DTFED 1
PWMxB
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113: JEIX BRI Kt 4h

EPHFY SO - S8 &3 73 iy PWM_DTx_CFG_REG #fEaa il i IT % .
A6 73 PEIBE DI ] A2 25 T S 95 7 2%

K HiEm

SO PWM_DTx_B_OUTBYPASS
ST PWM_DTx_A_OUTBYPASS
S2 PWM_DTx_RED_OUTINVERT
S3 PWM_DTx_FED_OUTINVERT
S4 PWM_DTx_RED_INSEL

S5 PWM_DTx_FED_INSEL

S6 PWM_DTx_A_OUTSWAP

S7 PWM_DTx_B_OUTSWAP

S8 PWM_DTx_DEB_MODE

SRR T T R AL, (BRI WIT KB M B (I, 3R 74 1028 T — SE I RSE X OB . sk 8t
FCEH, S4 I S5 YIT KALERF PWMXA BB FIEITAI_ETHITIER A A LR, % 74 FhpgRiar 0 AR L

2

o BOX1: S8 FIERY (FED) A1 ETHAY (RED) RY%ER
TR, FERABHRPE . PWMXA Hil PWMXB {5 51 I TE A8 4k

o B 2-5: RULBEIX T B B
LSO SRR PO B, s Tl e PR KB s /R RS B 114 & T LA
.

o BEX 6 M 7: ek FIERY (FED) sk LJHiT (RED) it R
BB, gt ETHITAEIR (RED) 8Tt (FED) o I, AEXIMEER.
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A 74 BRI Az g it ML R 1K

X | ik 0 St S2 S3
PWMXA Fi1 PWMxB 8 & T35 ik

PR RCE AN (AHC), ZTLIE 114
IR RCEAR (ALC), ZLP 115
AR (AH), 2Lk 116

R RL (AL, ZE 117

PWMxA #ij i = PWMXA i A (TGHER)
PWMXB %iili = PWMxA By A, FIEHTEEIR
7 PWMXA #i i = PWMXA # A, ETHISEER 1 0 Omf1 | 081
PWMB it = PWMXB 4 A (JCIEIR)
BEI: DA RrA R, S4 - S8 [ EELE O,

OO~ [W|IN| =

oO|OoO|OC|OC|O| =
OO |O|O|—

PWMxA
Input

DTRED DTFED

\

PWMXxA
Output

PWMxB
Output

Pl 114 gy PATR8C AR (AHC) JEIX 3%

PWMXxA
Input

DTRED _DTFED

PWMXxA
Output

PWMxB
Output

Pl 115: fiKriL AT I AR (ALC) SEIX BB
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PWMxA
Input

DTRED _ DTFED
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Output
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Output

Pl 116: il FAsk (AH) JEIX 3¢

PWMxA
Input

DTRED _ DTFED

PWMxA
Output

PWMxB
Output

P 117: P ARk (AL) JEIX 306

EFHUFHER (RED) Al R BT AER (FED) 1] 43 s - JE R B (EE 1 16 17 7478 PWM_DTx_RED il PWM_DTx_FED
fil . FAFAHEFE R — MG S LU T AREIR ) DT_clk A4 A(E . DT_clk nf i@t F /74§ PWM_DTx_CLK_SEL
M PWM_clk & PT_clk #ik$%.

WL AT AT T HTER (FED) FI_ETHITEER (RED) H{H:

FED = PWM_DTX_FED X TDT_clk

RED = PWM_DTx_RED X Tpr
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16.3.3.3 PWM # 3

K PWM iy a8 & 21 RUALIR S ] RETR 26 AL HedR b g o 28R R IEREim =, 1 PWM {5514 525t ] fE
£ 0% £ 100% Z 8224k . PWM LA ] DAL 68 s S et b AT i, KA 5 i a2 IR At -

Lhetitid

PAEHR DA AT e ] e
o ZE—A kv ik v
o BB TAPAKZ Rk ) & 2s e
o JFE/ 3 P
PRIEE
PWM #k iz i 48 (PC_clk) 3% 3T PWM_clk, il 11 27 /748 PWM_CARRIERx_CFG_REG f) PWM_CARRIERx_PRESCALE
A1 PWM_CARRIERX_DUTY {7 fitt BAFR AN 5 28 Ho o — WM ikah i Th BEXE T4 0L = 6 B Mk DAE 8 L J5OT ¢« Bt
A Ik B R b IR S o — YR M ik 55 BE AT 3@ 1 PWM_CARRIERx_OSHTWTH {7 #4718 13 PWM_CARRIERX_EN
PIRAERE / &5 - #R P
b2 AN L]

Bl 118 ik 1 2 BTG PWM fikirh 7R GIBE . A o5 — kb Rl 2 Beas ], MG TRAR (s R
FHEJE PR

~ AN

Pl 118: PWM i 1310 3B 6
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A kb

SE—ANBkh i SERE PTG, HAEA 16 PR, Wl R AR
Tistpuise = Tewar ek X8 X (PWM_CARRIER<_PRESCALE+1) x (PWM_CARRIERX_ OSHTWTH +1)
Ho:

* Tryw ar S PWM B E ] (PWM_clk)

* (PWM_CARRIER_OSHTWTH + 1) Jg— LMK FEREMH (HUHAER: 1-16)

* (PWM_CARRIER<_PRESCALE + 1) PWM #iiit4h (PC_clk) Hi/M i

P 119 JoR TR — Bk L2 R 3RS ki«

PWMxA

Carrier ]H

)ne-Shot

I

I

I
I

Pl 119: ZRBEBLH S — A kol Rl Z e FE i bk s Bl
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i 42 bl
TER S — AWk 2 )5 ARPEBIER R R AR PWM (ES. JI Pl BCE% G S0 b2t fE—E ol
T VIR s AT A o B A e T IR T AT J s P BT LK Bl eSO Lt S R 1] o

25 i 3 2777 2% PWM_CARRIERX_CFG_REG f§ PWM_CARRIERx_DUTY 4 5 % 7 fiil '8, HALA 7 Fpalfg
.

b 2 PR E AT e DA O 54
Duty = PWM_CARRIER<_DUTY =+ 8

& 120 MFTA 7 Fp G e .

’ carrier L
o | period |

Duy /8 | |
Duty 2/8 B
Duty 4/8 | B
Duty 5/8;4_ B
Duty 6/8 | |
ow e _ B

Pel 120: PWM 9 PP FF Sk aliy 7 AinG s LE e

16.3.3.4  [Riahb 7R b
A4~ MCPWM SMEERR 258 [ GPIO BB 8 M55 (FAULTO, FAULTT Fil FAULT2). X #6(55 FI F4n

HMERECBREAR DL, - EL T byl A I ASE B b B A s S o B e AT P AR, o e A
# MCPWM #i i .

B A PR S Ly i

A A BRAR B = BT E N -
o TR F i 5 ) PWMXA FT PWMXB 5 45 5-E A DL FARZSZ —
-

- %
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TERGI 2] AL R B/ S I AT — Utk (OST).
o Mk (CBC) PARMBLIRFH#RAE .
o B RS B — R G A
o BRI f AR AT
SCRFRR A8 Bk 1
o MRYETTEITE R AIRE I fE -

I (ESTIW

AR 4 A R Ak PRASE LR 458 2 p R e

K F A BIRAE S AE GPIO AR RAERIIF 2 o O 7 PRUES R ki RAE A B, A it 2 i ] 6 20 5 /0
K2 A4~ APB BB . SRR IS ] PWM_clk (a5 051 TR A, DRIHK E GPIO HEFAR (1 e fik o<
SRR E D 1 A PWM_clk i35 . B, Toie APB I EI5F PWM_clk B R /N6 2 anfey, 4510 1)
A Jikarh 14 G B AL 20 2 /0S5 F A APB ISR RIS — A PWM_clk JEIBIA

i i A S T DA R (S S FAULTO £ FAULT2 Hf i 5 v ST B ARG 5T S A Bt S fault_eventO &
fault_event2, FpANfcE: SF n] DA FE o i T CBC #ifE, OST #RfEmk Tofft.

* B (CBC) fff::
24 CBC #fEwifii e, PWMXA Fil PWMXB PR 7 R I 27 A7 PWM_FHx_A_CBC_U/D FiI
PWM_FHx_B_CBC_U/D i B i . PWM 7 B #8813 SOl 40T, T e A WA . AN ] A i e 2
PRI il AN ) )32 JE SR AR v T o AR AS 2 AR PWM_FHX_CBC_ON JFJ sl % 4] CBC #:4E. fERA K
BESECRRE, AR, BRI D/UTEP st D/UTEZ FRHER PWMA/B E i) CBC #44E. affas
PWM_FHx_CBCPULSE #5#il g PWMxA Fil PWMxB P& IE Bk, B, fEi T, CBC #:/EfE
FEAS PWM R 517 B SR8 -

o kM (OST) Hiff::
4 OST AR AR, PWMXA Hl PWMXB FPRE 7 BRI 2R A7 PWM_FHX_A_OST_U/D il
PWM_FHx_B_OST_U/D 7% . PWM 3 it it sl B A0S, P BC BN (R PR B8 P o AN [ Pyl e S ] fhe
KAF) OST BeAErhilfr. LR A f7Af PWM_FHX_OST_ON JFJH s H] OST #iff:. PWMXA/B L
OST #AERHEBA SR AGE B 3hilFR . —RPEBRIER T Ayl i R 27 74 PWM_FHX_CLR_OST 1y
TEHUS A B -

16.3.4 Hlifikibe

16.3.4.1 A4
PRI S 3 e BAIEIE . MEM A5 CAPO, CAP1 HI CAP2 3 [T GPIO fif%. T GPIO Hifk
R EME, CAPO, CAP1 I CAP2 Wl DAl A —45 M AL E . 2 MHPO@EE W LA A H—E A, M4

A IE F TR A AR . A, BRI IE s vl DA A AN B A . I, DAl B 2
Py AL BEAIIRE S, A B d CPU Ab3E,
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AL AT DA T 7 B
o A 32 fisEmdy (THEES), Iy PWM g, 55— MR AR R 2
o SMPREIE, A EERCH > 32 AL R R MR -
o (EMEHREER DU (BT RRENY) AIar .
o EASPAF S H M (IHIRETLH - 1-256).,
o =AMHBRFEAA P RE .

16.3.4.2 Hligk w23
PR A E A 32 AT Ay, (ERERTA BTN T4 S Adi) APB MR E # 8 80 MHz. A4k [l L

I, TRy, HA A A A7 dy PWM_CAP_TIMER_PHASE_REG . Rl FfFn] ok H PWM gk [l
i, PWMBLRFEIZHA, BOF. R E 4 0T 3 Mkl E R e 2%

16.3.4.3 Hifizkuliig

WL, BIAHPGEE R S TSRO, SRR . Bm, PUARERR RIS S A9 R TR A
PR AERRA R AR, HHOE A (EAT fE I [R]85 77 f PWM_CAP_CHX_REG . gk iy A
(R 1 P A AN TR B B il A3 3R P R R I AP AR 2 A7 s PWM_CAPX_EDGE . iRl gk f
Skl e
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16.4  #Ffrasslak

FIEEIIE | ik | PWMO | PWMT Ei:
Tiisy P g e
PWM_CLK_CFG_REG \ AL B0 A \ Ox3FF5E000 \ Ox3FFBC000 \ BB
PWM ‘@it 25 0 Ficdvs R
PWM_TIMERO_CFGO_REG S B SR A 5 Ox3FF5E004 | Ox3FF6C004 | /=
PWM_TIMERO_CFG1_REG TARR S IR /45 k42 Ox3FF5E008 | Ox3FF6C008 | /%5
PWM_TIMERO_SYNC_REG EEFacs OX3FF5E00C | Ox3FF6C00C | 8/
PWM_TIMERO_STATUS_REG FE AR Ox3FF5E010 | Ox3FF6CO10 | His
PWM i35 1 fid¥ SR &
PWM_TIMER1_CFGO_REG FE IS HE O S R OX3FF5E014 | Ox3FFBC014 | {/E
PWM_TIMER1_CFG1_REG TARRE ST IR /45 k42 Ox3FF5E018 | Ox3FF6CO18 | /%5
PWM_TIMER1_SYNC_REG EEFas OX3FF5EQ1C | Ox3FF6CO1C | /%5
PWM_TIMER1_STATUS_REG FERFHPIRES Ox3FF5E020 | Ox3FF6C020 | His
PWM sty 2 Bty R
PWM_TIMER2_CFGO_REG E A8 T SRS OX3FF5E024 | Ox3FF6C024 | /5
PWM_TIMER2_CFG1_REG TARRE SR /(5 k42 Ox3FF5E028 | Ox3FF6C028 | /%5
PWM_TIMER2_SYNC_REG EEFEs Ox3FF5E02C | Ox3FF6C02C | /5
PWM_TIMER2_STATUS_REG FERFEPIRAS Ox3FF5E030 | Ox3FF6C030 | Hisk
PWM 2 i} %5 3 WLIC ¥
PWM_TIMER_SYNCI_CFG_REG T e R A AR Ox3FF5E034 | Ox3FF6C034 | /%5
PWM_OPERATOR_TIMERSEL_REG| i PWM 4B B T4 | OxBFFSE038 | OX3FFBCO38 | #/%5
PWM $:£1:35 0 fid ¥ SR &
PWM_GENO_STMP_CFG_REG Eﬂh]ﬂ&k%ﬁﬁ AR B KRt OX3FF5E03C | Ox3FF6CO3C | /%5
AR 7 =X
PWM_GENO_TSTMP_A_REG FAEHE A 5 T2 1758 Ox3FF5E040 | Ox3FF6C040 | /%5
PWM_GENO_TSTMP_B_REG U B 0 T2 Ox3FF5E044 | Ox3FF6C044 | /5
PWM_GENO_CFGO_REG R e TO 1 T1 AbFg Ox3FF5E048 | Ox3FF6C048 | /%5
PWM_GENO_FORCE_REG ﬁwﬁ%ﬂ PWMOA 1 PWMOB % Ox3FF5E04C | Ox3FF6C04C | /5
PWM_GENO_A_REG PWMOA ity =M & 18 ft | OX3FFSE050 | OX3FFECO50 | /%5
PWM_GENO_B_REG PWMOB #i -l & (1 #:fE | OXBFF5E054 | Ox3FF6C054 | 5/
PWM_DTO_CFG_REG BEIX 5 270 ) 1% S i OX3FF5E058 | Ox3FF6C058 | i5/%5
PWM_DTO_FED_CFG_REG FED (5% 729178 Ox3FF5EQ5C | Ox3FF6CO5C | /%5
PWM_DTO_RED_CFG_REG RED W5 1% fEd OX3FF5E060 | Ox3FFBC060 | /5
PWM_CARRIERO_CFG_REG B RE S A Ox3FF5E064 | Ox3FF6C064 | /5
PWM_FHO_CFGO_REG BURRAE PWMOA A1 PWMOB Ox3FF5E068 | Ox3FF6C068 | /%5
A
PWM_FHO_CFG1_REG Tl A PHL P 2 4k Ox3FF5E06C | Ox3FFBCO6C | /5
PWM_FHO_STATUS_REG o FRR S Ox3FF5E070 | Ox3FF6C070 | His
PWM #4125 1 Bic¥ LR &
R AT AR A R B & sk .
PWM_GEN1_STMP_CFG_REG I Ox3FF5EQ74 | Ox3FF6C074 | /%5
PWM_GEN1_TSTMP_A_REG HIERE A 55 T2 170 Ox3FF5EQ78 | Ox3FF6CO78 | /5
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A HARd 2R ik PWMO PWM1 Vil
PWM_GEN1_TSTMP_B_REG T B [ TR OX3FF5EQ7C | Ox3FFB6CO7C | /5
PWM_GEN1_CFGO_REG Wikl pE TO 0 T1 b Ox3FF5E080 | Ox3FF6C080 | /5
PWM_GEN1_FORCE_REG fﬁﬁiﬁ%ﬂ PWMIA 1 PWMITB i Ox3FF5E084 | Ox3FF6C084 | /%5
PWM_GEN1_A_REG PWMI1A & =il % 13/E | OXBFF5E088 | Ox3FF6C088 | 5/
PWM_GEN1_B_REG PWM1B % gl & 134 | OXBFFSE08C | Ox3FF6CO8C | /5
PWM_DT1_CFG_REG BE X A () 8 S i OX3FF5E090 | Ox3FF6C090 | /%5
PWM_DT1_FED_CFG_REG FED (% 29158 Ox3FF5E094 | Ox3FF6C094 | /%5
PWM_DT1_RED_CFG_REG RED ()% F29(758 Ox3FF5E098 | Ox3FF6C098 | /%5
PWM_CARRIER1_CFG_REG e 5 OX3FF5E09C | Ox3FF6C09C | i8/%5
MepE s PWMIA f1 PWMIB .
PWM_FH1_CFGO_REG it L OX3FF5EOAO | Ox3FF6COAQ | /%5
PWM_FH1_CFG1_REG e A B R A Ox3FF5E0A4 | Ox3FFBC0A4 | /5
PWM_FH1_STATUS_REG R LB TN OX3FF5EOA8 | Ox3FFBCOAS | Hisk
PWM #:f:35 2 i E SIRE
PWM_GEN2_STMP_CFG_REG Hﬂﬁ]gﬁﬁﬁ AR B HIFHERE Ox3FF5EOAC | Ox3FF6COAC | /5
=
PWM_GEN2_TSTMP_A_REG T A 5 T 55 OX3FF5EOBO | Ox3FF6COBO | i8/%5
PWM_GEN2_TSTMP_B_REG HIER B [0 T2 s Ox3FF5EOB4 | Ox3FF6COB4 | /%5
PWM_GEN2_CFGO_REG W TO A T b Ox3FF5E080 | Ox3FF6C080 | /5
PWM_GEN2_FORCE_REG gz{%%” PIWM2A %1 PWM2B % Ox3FF5EOBC | Ox3FF6COBC | /%5
PWM_GEN2_A_REG PWM2A % b gl & 1 34E | OXBFF5EQCO | Ox3FF6COCO | /5
PWM_GEN2_B_REG PWM2B % I =il % 1 3/E | OXBFFSEQC4 | Ox3FF6COC4 | 58/
PWM_DT2_CFG_REG FEIR A 1) e 5 S L OX3FF5E0CS | Ox3FF6COCS | /%5
PWM_DT2_FED_CFG_REG FED ¥ F29(758 Ox3FF5EQCC | Ox3FF6COCC | /%5
PWM_DT2_RED_CFG_REG RED 5 7291748 Ox3FF5EODO | Ox3FF6CODO | /5
PWM_CARRIER2_CFG_REG i fE ST Ox3FF5EOD4 | Ox3FF6COD4 | i5/5
T S F e PWM2A F1 PWM2B .
PWM_FH2_CFGO_REG il L Ox3FF5EOD8 | Ox3FF6CODS | /=
PWM_FH2_CFG1_REG PR AL B B A Ox3FF5EODC | Ox3FF6CODC | /5
PWM_FH2_STATUS_REG B ERAS Ox3FFSEOEO | Ox3FF6COED | M ik
SRR I 5 i e
PWM_FAULT_DETECT_REG \ il o A 0 5 T OX3FF5EOE4 | Ox3FFBCOE4 | /5
iR E IR
PWM_CAP_TIMER_CFG_REG Bl B e B A Ox3FF5EQES | Ox3FF6COES | /%5
PWM_CAP_TIMER_PHASE_REG | ffizk & 28 [m 440107 Ox3FF5EQEC | Ox3FFBCOEC | /5
PWM_CAP_CHO_CFG_REG A O Byt &S5 (g OX3FF5EQFO | Ox3FF6COFO | i/
PWM_CAP_CH1_CFG_REG WM 1 WEE SR Ox3FF5EQF4 | Ox3FF6COF4 | /%5
PWM_CAP_CH2_CFG_REG R 2 P S R OX3FF5EQF8 | Ox3FF6COF8 | i5/%5
PWM_CAP_CHO_REG FPGEE O _b— WA IRIIME Ox3FF5EOFC | Ox3FFBCOFC | Hif
PWM_CAP_CH1_REG PGEE 1 E—RIRIME Ox3FF5E100 | Ox3FF6C100 | Hisk
PWM_CAP_CH2_REG TR 2 _F— Rk Ox3FF5E104 | Ox3FF6C104 | Hidk
PWM_CAP_STATUS_REG WA R R Ox3FF5E108 | Ox3FF6C108 | MHisk
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HEasI% G [ PWMO I Ei
i SR G e (R
PWM_UPDATE_CFG_REG | WMREE | OX3FFSE10C | OX3FFBC10C | /5
HEphik
INT_ENA_PWM_REG W T BE 7 OX3FF5E110 | Ox3FF6C110 | /5
INT_RAW_PWM_REG JE A R PR S Ox3FF5E114 | OX3FFBC114 | Hik
INT_ST_PWM_REG G TRN Ox3FF5E118 | OX3FF6C118 | Hik
INT_CLR_PWM_REG HWTIEBR AL OX3FF5E11C | Ox3FF6C11C | WO
16.5 H155
Register 16.1: PWM_CLK_CFG_REG (0x0000)
N
&
QQ\
J\@& O\i\‘/
& Q$®/

E T )

’OOOOOOOOOOOOOOOOOOOOOOOO| 0x000

PWM_CLK_PRESCALE PWM_clk f & = 6.25 ns * (PWM_CLK_PRESCALE + 1). (i /5)

Register 16.2: PWM_TIMERO_CFGO_REG (0x0004)

Q
&
K
§ &
Q7 Q X
& & &
Q‘Q 7 Q‘Q s Q‘Q s
@Q)& /\\‘\Q/ /\\‘\((/ /\\@%
) N Q7 Q7
& & ™ &

’31 26|25 24|23 8|7 0‘
] 0 00 0 0 O | 0 | OX000FF | 0x000 \Reset

PWM_TIMERO_PERIOD_UPMETHOD PWM 7ZH}%8 O J& A R SFreem i i 720, 0 ~rEIS 3T
10 KA TEZ SRt 2 [WABII T 8 &k TEZ SEfFalrl g . Aok, TEZ 45
SERFER R O W EEf:. (/) 5)

PWM_TIMERO_PERIOD iff}#§ O (5% 7R 25 15es. (i / 5)

PWM_TIMERO_PRESCALE PTO_clk J&#] = PWM_clk J&#] * (PWM_TIMERO_PRESCALE + 1), (%
/5)
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Register 16.3: PWM_TIMERO_CFG1_REG (0x0008)

<
Q Q
X X
& & E
o) @/ @/
N & &
’31 5|4 3|2 0‘
’ooooooooooooooooooooooooooo0x0 ow\Reset

PWM_TIMERO_MOD PWM jflif# O TfEHIR . 0 #if#: 1: ibigBist: 20 abuliats 3¢ sk
MR . (%) 5)

PWM_TIMERO_START  #sl PWM 7E 28 B9 TF It 5 9 H1. O: ANHUIFRY, 76 TEZ S6fkd it
11 WSRIFR, 76 TEP S0F &AL : 20 JFRE: 8 JFR, IFTE R4 TEZ SR AmH 1L 4:
RIS, HAET A TEP S6pR k. ASchel, TEP S5t dh I R ek, (i

/5)
Register 16.4: PWM_TIMERO_SYNC_REG (0x000c)
ot
& &01050@
Qg‘z‘ Q?k Q(;akgt;a\
S 7 K
& @«\& @&i«f&\&
%) 7/ 7/ Ve /
& & & VY
]ooooooooooo 0 ooo\Reset

PWM_TIMERO_PHASE ALt g s AL, (38 ) 5)

PWM_TIMERO_SYNCO_SEL &#t PWM 8% 0 Rt sk, 0: [/ 1: TEZ; 2: TEP;
HfE: FEHmE—EHE 0. (3 /5)

PWM_TIMERO_SYNC_SW It{i B, fillkaitbrm. (/) 5)

PWM_TIMERO_SYNCI_EN & 1 Inf, RETEIR M AR AN e S ER. (3% 5)
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IREEE ERHE 406

Register 16.5: PWM_TIMERO_STATUS_REG (0x0010)

%
@)
N
S <
Q s
Q‘Q/ Q‘Q/
(@& '\\é(/ '\\QQ/
S N N
& Q$ Q$
’31 17|16|15 0‘
’ooooooooooooooo|o| 0 \Reset

PWM_TIMERO_DIRECTION 457 PWM %ER28 O it destizt, O izt 10 s, (K
BE)

PWM_TIMERO_VALUE 477 PWM {48 O H42e . (Hi2)

Register 16.6: PWM_TIMER1_CFGO_REG (0x0014)

Q
&
KN
Q7 Q @)
@ @ &
Q:\ 7/ Q:\ 7/ Q:\ 7
& N N N
) N Q7 Q/
& & & ™
’31 26|25 24|23 8|7 0‘
’ 0 00 0 0 O | 0 | OX000FF | 0x000 \Reset

PWM_TIMER1_PERIOD_UPMETHOD PWM ‘Eil5e 1 A S AsemE 5z, 0: srEIo 3
10 KA TEZ SRR 20 WREMEHE 30 &k TEZ HEs R EH. (% /5)

PWM_TIMER1_PERIOD ‘gi#% 1 (% TR, (/) 5)

PWM_TIMER1_PRESCALE PT1_clk J&#] = PWM_clk i * (PWM_TIMER1_PRESCALE + 1), (3
/5)
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Register 16.7: PWM_TIMER1_CFG1_REG (0x0018)

£
o
ISR
& & E
P N N
N & &
’31 5|4 3|2 0‘
’ooooooooooooooooooooooooooo0xo ow\Reset

PWM_TIMER1_MOD PWM itf#% 1 59 TR, O Bpfss; 10 3Biepis; 20 = 3: s
ISR (2 /5)

PWM_TIMERT_START PWM #6748 1 B9TF I 521k, O WIIFR, 16 % TEZ St ;
1 WRIFRE, {5k TEP ORI 20 PR 8 JFRIEE Tk TEZ b bk 4: JF
RIAE T TEP S bk, (i% ) 5)

Register 16.8: PWM_TIMER1_SYNC_REG (0x001c)

4
F N >
& & 208
R QR R

& ¥ N

& N4 NI

& Q$ <2$ Q\$Q\$
’31 21|20 4|3 2|1|0‘
’ooooooooooo| 0

| 0 |0|0‘Reset

PWM_TIMER1_PHASE [r| i8] fit i er AL, (52 )/ &)

PWM_TIMER1_SYNCO_SEL 4% PWM 1438 1 41 k8, 0: [ A 1: TEZ; 2: TEP;
HAbE: RE4HmE—EmE 0. (/5)

PWM_TIMER1_SYNC_SW Jfiilitf, fil &4k fhmgdis:. (3 /) 5)

PWM_TIMER1_SYNCI_EN & 1 I}, RETER M AR ER S ER. (38 5)

Register 16.9: PWM_TIMER1_STATUS_REG (0x0020)

e
9
N
& <
= Na
Q7 R
(@b\ /\\é(/ '&\@%
& <z*$y <z*$v
’31 17| 16 | 15 0‘
]oooooooooooooooo 0 \Reset

PWM_TIMER1_DIRECTION 47 PWM A28 1 fitgseiizt. O 3He; 10 k. (M%)

PWM_TIMER1_VALUE 45i PWM Hitgs 1 fTHEss . (HiE)
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Register 16.10: PWM_TIMER2_CFGO_REG (0x0024)

Q
&
X
X &
7 & e
& & &
V7 2 V7
A A R
J\A@b\ /\\‘go «\‘@ /\\&O
Q) N Q7 Q7
& & & ™
’31 26 | 25 24 | 23 8|7 U‘
]o 0 0 00 0o o OXO00FF 0x000 \Reset

PWM_TIMER2_PERIOD_UPMETHOD PWM Zgi4s 2 G s m i 2. 0: s HI %
10 KA TEZ FORTH 20 KAFZERR B EH; 3 K& TEZ s m et Ed. (/5)

PWM_TIMER2_PERIOD PWM EHf#% 2 W% 1 RIS A, (2/5)

PWM_TIMER2_PRESCALE PT2_clk J&#] = PWM_clk & * (PWM_TIMER2_PRESCALE + 1), (%

/5)
Register 16.11: PWM_TIMER2_CFG1_REG (0x0028)
A
Q <
Q\
& W
& &S
’31 514 312 0‘
’OOOOOOOOOOOOOOOOOOOOOOOOOOOO><O OXO‘Reset

PWM_TIMER2_MOD PWM 5Efds 2 iy LA 0 #fsss 10 sl 20 idpgdhiss 30 iy
BRI, (5 5)

PWM_TIMER2_START 1] PWM 7fit58 2 HOFF R S k. O: AISEFFR, 7% 2 TEZ Seppbizik
12 WSRIFR, 7ER/E TEP SRpRRHEEIE: 20 FFRE 80 FRRDFAE T/ TEZ Sifhmtfsik; 4: FF
I F—A TEZ Seppit k. (i 5)
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Register 16.12: PWM_TIMER2_SYNC_REG (0x002c)

o
S
@OO/
%)
Q7 A
Q) 7/ 7/ Ve 7/
& <2\$ Q\$ Q\$Q\$
’31 21|20 4|3 2|1|0‘
’ooooooooooo| 0 |0|O|O\Reset

PWM_TIMER2_PHASE [ Ff g mf s dm i, (% / 5)

PWM_TIMER2_SYNCO_SEL 4% PWM ZHi3% 2 F4 kg, 0: [ A; 1: TEZ; 2: TEP;

Hftefe: FPl— e 0. (38/5)

PWM_TIMER2_SYNC_SW t{vVHUs, filikiebmEf. (58 / 5)

PWM_TIMER2_SYNCI_EN ‘& 1 W REFE A 24 A SR E R 2 E . (32 5)

Register 16.13: PWM_TIMER2_STATUS_REG (0x0030)

%
O
N
O RS
& Nt
2 V7
8 Q
S &\@O '\\@(/
c_,Q’é $® v/
© Q

’31 17|16|15

]ooooooooooooooo|o|

PWM_TIMER2_DIRECTION 47 PWM ZHF4% 2 fyi4icsessiz=t, 0:

%)

PWM_TIMER2_VALUE 43i PWM EZH 2 2 iH4enfi. (HiE)

IREEE ERHE 409
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Register 16.14: PWM_TIMER_SYNCI_CFG_REG (0x0034)

> Q N S/
A & R S
é@b\ ~é(/ ~6(/ & A & \@‘O &\QQ/
& Q$®<Z/$®Q:§V @@/ Q**VV <2§M

’ 31 12111 (10| 9 |8 6

o
w
)
o

’OOOOOOOOOOOOOOOOOOOOOOO 0

o
o
Y
)
0
@
+

PWM_EXTERNAL_SYNCI2_INVERT 3k {5 GPIO 4[4 SYNC2 . (i /5)
PWM_EXTERNAL_SYNCH_INVERT #3 [ GPIO 4[4 SYNCT 5. (i / 5)
PWM_EXTERNAL_SYNCIO_INVERT #3 [ GPIO 4 SYNCO i, (3% / 5)

PWM_TIMER2_SYNCISEL &% PWM ‘€28 2 [R5 ASETR. 1: PWM Ent#s O [AEi i 2:
PWM SERF2E 1 a5 1 3: PWM ErbEe 2 a4 ; 4: 3k 3 GPIO iRy SYNCO; 5: K[
GPIO ifEr) SYNC1; 6: [ GPIO 4[4 SYNC2; HAthfl: KB mA. (/) 5)

PWM_TIMER1_SYNCISEL 4 PWM 5Ehfgs 1 B[R4 AR, 1: PWM ERFEE 0 [FlE4 it 2:
PWM SERF2E 1 [l H; 3: PWM EmtEe 2 [t 4: 38 GPIO 4y SYNCO; 5: 3k H
GPIO 45 SYNC1; 6: 3k GPIO 4 SYNC2; Hfhfl: AT mFELHmA. (/) 5)

PWM_TIMERO_SYNCISEL 4% PWM 5ER{8 O R4 AR, 1: PWM ERFEE 0 A5t 2:

PWM sEmfd 1 A4t 3: PWM sEmtds 2 [t 40 ok H GPIO iy SYNCO; 5: K H
GPIO Hifffy SYNC1; 6: 3k H GPIO HifEfy SYNC2; HAhfE: RikFATmELHA. (/) 5)

Register 16.15: PWM_OPERATOR_TIMERSEL_REG (0x0038)

,Q\V\ S Q
V% N/ Q7
Qg?‘ <<</2Y Qg\?‘
& S
Q 7 7 7
& A o N
’31 6|5 4|3 2|1 0‘
[0 o oo o0o000000000000000000000 0] 0] 0 |Rest

PWM_OPERATOR2_TIMERSEL 345 PWM {48 2 Y2 5% k8, 0: SEMFEE 05 1: Emfse1;
2: EWER 2. () 5)

PWM_OPERATOR1_TIMERSEL %% PWM #A/E5% 1 B2 % . O fEMFEE 05 10 EmEE 1;
2: R 2. (/5)

PWM_OPERATORO_TIMERSEL 4% PWM #:/E8% 0 &% 3K iE. 0: Ehge 05 1: EHfgs 1;
2: sEHHR 2. (/5)
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Register 16.16: PWM_GENO_STMP_CFG_REG (0x003c)

O & &
O ¢ o
o9 N N
7 7 S
& KA
(%) e 7 7/ e
N S & ™
’31 0|9 8 |7 43 U‘
’OOOOOOOOOOOOOOOOOOOOOOOO 0 0 ‘Reset

PWM_GENO_B_SHDW_FULL {1 fEE. & 15, PWM AEi#R O B[R B %74y B 1952
THAAMUEEAN, BANERHE AR A4 B, HEN, AR B R EALE THA48
BHE. (Hig)

PWM_GENO_A_SHDW_FULL {5 1 s8iE 0. B 1 B, PWM 4888 O B a8 2- 70 A ss 1
BN, BAWERERG AT A IEER, AR A P B A S 38 i
. (Hig)

PWM_GENO_B_UPMETHOD PWM 4 4% O Bf i) 8 291728 B A0S E2e o B =0, Frg bit {4
S 0: SEBIEEH; bit0 S 1: kA TEZ SFRIRHT: bit S 10 A4z TEP SR Hr; bit2 S 1:
KA R BT bit3 2k 10 XHER. 32/ B)

PWM_GENO_A_UPMETHOD PWM A %% O | 25758 A A SR E . Fig bit (i
0 SEEIEHT; bit0 oy 10 A4 TEZ FEmf s Hr; bit! 10 %4 TEP FHAREH; bit2 24 1:
R RIS RIIN B s bit3 2y 1 XMEH. (/) 5)

Register 16.17: PWM_GENO_TSTMP_A_REG (0x0040)

?\
Q/
S <3
. Q7
@%Q Q$
’OOOOOOOOOOOOOOOO 0 ‘Reset
PWM_GENO_A PWM 4: 3% O i B 20758 A B s, (/5)
Register 16.18: PWM_GENO_TSTMP_B_REG (0x0044)
o2
& &
. Q7
@%Q Q$
’OOOOOOOOOOOOOOOO 0 ‘Reset

PWM_GENO_B PWM A= 3% O i) 277758 B (5 Forfrss. (i) 5)
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Register 16.19: PWM_GENO_CFGO_REG (0x0048)

Q
&
K\
> & o
£ o) <%
A7 Q7 o
o/ o/ o7
& £ & £
3 N N N
& & oY &
’31 10| 9 716 413 U‘
]ooooooooooooooooooooooo 0 0 \Reset

PWM_GENO_T1_SEL j£# PWM L J§#% 0 event_t1 fyfES-J6, SZRIZERL. O: fault_eventO; 1:
fault_event1; 2: fault_event2; 3: sync_taken; 4: F. (£/5)

PWM_GENO_TO_SEL £ PWM 4: 2% 0 event_tO =55, ~BEIZER. 0: fault_eventO; 1:
fault_event1; 2: fault_event2; 3: sync_taken; 4: J&. (i /5)

PWM_GENO_CFG_UPMETHOD PWM “Ejfi## O A% P & A (7 s H . By bit {24 00 57
B bitO Jy 1: %4 TEZ FPERf o H; bitt Sy 1: %4k TEP SEOERE T bit2 10 &4
AR bit3 S 1 KPAE . (/) 5)
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Register 16.20: PWM_GENO_FORCE_REG (0x004c)

¢ & &
OQQ/ O<)<</ OQ @OQ @é
4
&’ & /Q o N
& F M F S &
FEFFE & &
D\ D\ S NS
L OO O & & é\o
RIS SRS RS o
7SO 07 07 S S
© W oT T T W o
(%) 7/ 7/ 7/ e e 7 7/
& N VN oV G &
’31 16 | 15 14 | 13 | 12 11| 10 |9 8|7 6|5 0‘
]ooooooooooooooooooooo 0 0x20 \Reset

PWM_GENO_B_NCIFORCE_MODE % PWMOB _L- iy A4k B 5k (38 kit . 01 %A 11 (%
HOF5 20 TS 30 SeMl. () 5)

PWM_GENO_B_NCIFORCE % {3 (i {E IS I A & PWMOB _E fry 4F HE 2 RIS i . (352
/5)

PWM_GENO_A_NCIFORCE_MODE % % fi] - PWMOA )i 42 R4 s bt 00 26p); 1
R 20 Jops 30 XM, (i%/5)

PWM_GENO_A_NCIFORCE % i F{EIRUS I e PWMOA ) 4R PR RV i il e 7 (% /
)

PWM_GENO_B_CNTUFORCE_MODE PWMOB pif&fk Fsm i, 0: M) 1: (R 20 3
o 8 kM. (88 5)

PWM_GENO_A_CNTUFORCE_MODE &' PWMOA RyIEZ AR Ao fil0. 0: KP; 1: KT
2: s 3 KM () 5)

PWM_GENO_CNTUFORCE_UPMETHOD f: ffi#s O myiEseiifsitl it sm s =. Frf bit # 0
i SZEIEEHr bt Sy 1 KA TEZ SEFRFSERT; bitt Sy 10 %Az TEP SRR bit2 oy 1:
KA TEA FAERTTR; bit3 oy 1: JA: TEB FFRITHF; bitd: KA [RIEFAFRITH; bitds ok 1:
KHF . (ASCRd, TEA/B 7€ BHHE N T fEds A/B (AR AR gt ) (52 / 5)
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Register 16.21: PWM_GENO_A_REG (0x0050)

0 & & L & N o &L & L &
§ & £ &EPe e fEE

/ v/ V/ / / / v/ v/

Q/ o’ o’ Q7 o’ o’ o’ o’ Q7 o’ o7 o’
e & & @Cﬁ @é& @Cﬁ@ @0%% @@@ & & @é& @C’%é @@@ @§ @@@
® 7/ 7/ 7/ 7/ 7/ /7 7/ 7/ 7/ 7/
& E AR R S SRR S P P A A
’31 24|23 22|21 20|19 18|17 16|15 14|13 12|11 10|9 8|7 6|5 4|3 2|1 0‘
’o 0 00 0 0 O o| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 \Reset

PWM_GENO_A_DT1 ZEif#5is i, event_t1 78 PWMOA Lfili & (e, O: JIBIkAs; 10 Fifik;
2: fim; 3 BUw. (/) 5)

PWM_GENO_A_DTO ‘E286i, event tO 7F PWMOA itk I#lE. (% / 5)
PWM_GENO_A_DTEB | 25tiiit, TEB :¢e PWMOA ik ik, (i) 5)
BB, TEA SifffE PWMOA ik i#fE. (3 / 5)
PWM_GENO_A _DTEP i) gridimiinf, TEP SEfF7E PWMOA bk ry#fE. (8 /5)
PWM_GENO_A DTEZ j&mf#idisiisf, TEZ 7 PWMOA Ffilki#ife. (i /5)

PWM_GENO_A UT1 sgmfgsidtit, event t1 7 PWMOA & e, (/) 5)

PWM_GENO_A_DTEA /ER} %

PWM_GENO_A_UTO ‘Eif4Sii}, event_t0 7 PWMOA itk idelE. (i / 5)

PWM_GENO_A_UTEB & Rf s, TEB Hiff/E PWMOA Efkiysift. (i /5)
HIGEL, TEA Fih7E PWMOA itk i#fE. (38 ) 5)

PWM_GENO_A_UTEP fEifgeiftiisf, TEP Zibfr PWMOA Fi ke, (32 5)
PRBBHORS, TEZ FffqE PWMOA HikiifE. (i / B)

PWM_GENO_A UTEA ‘EHif5e

PWM_GENO_A_UTEZ Ehr}#s
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Register 16.22: PWM_GENO_B_REG (0x0054)

S ST F I ST
5 PR
\@é”é & @ ’ @ ’ @ T A
E w[o a[n o[v alv wln o a[n o[ [ s o[ o[ ]
C oo 00000 o o o]o]o o] o][o][o]0o][o]0 |
PWM_GENO_B_DT1 jEif2&ifif, event_t1 75 PWMOB -fi & fo#efE. O: BB Teeds; 1: $i
& 2: fims 3: BUR. (3:/5)
PWM_GENO_B_DTO ‘Zif#idlsiit, event_tO Zifye PWMOB itk fositt. (i) 5)
PWM_GENO_B_DTEB jgHi#fi#gf, TEB Sif{E PWMOB il i#ife. (% / 5)
PWM_GENO_B_DTEA jEH#Ribgiff, TEA FH{47E PWMOB ik iy#ft. (i) 5)
PWM_GENO_B_DTEP ‘ghf#sishisint, TEP F{fE PWMOB ik m#efE. (3% / 5)
PWM_GENO_B_DTEZ Ehf#ridilii}, TEZ {44 PWMOB k. (/) 5)
PWM_GENO_B_UT1 Eif#diimt, event_t1 ££ PWMOB kil % ioteft. (i) 5)
PWM_GENO_B_UTO Zif88isdfit, event_to 76 PWMOB il & rytef. (i) 5)
PWM_GENO_B_UTEB g H#§id, TEB 7 PWMOB il i#efE. (% / 5)
PWM_GENO_B_UTEA 7 HI#REBII, TEA 7£ PWMOB Lfilk i, (3 / 5)
PWM_GENO_B_UTEP fEmf#eisdémt, TEP 7£ PWMOB Ffit & igsifE. (i% / 5)
PWM_GENO_B_UTEZ /Er#miditliit, TEZ #£ PWMOB il ke, (52 / 5)
R 415 ESP32 R %:% -} V4.0
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Register 16.23: PWM_DTO0_CFG_REG (0x0058)

L AN Q Q
S O KK O ®)
FPF LK S S
AQW?V/\\@/\\%QV o S?QS??OQ’ @é @é
Q/&@ QO 0\5 ec‘) %g O «© @O \§2 <
L2 000 207000 > % > o>
SEBROGRS S SN PN
e SFFFTFTIIIIN & &
& $®&§&§§X§S@S@§@3@&§’ §V \§V
NS AT ] Q
’31 18|17|16|15|14|13|12|ll|10|9|8|7 4|3 0‘
]oooooooooooooo|o|1|1|o|o|o|o|o|o|o| 0 | 0 \Reset

PWM_DTO_CLK_SEL E#$FE X i) A4 i O fitgh. 00 PWM_clk; 1: PT_ck. (/%)
PWM_DT0_B_OUTBYPASS % 73 #1%J SO. (i / &)

PWM_DTO_A_OUTBYPASS % 73 iffj S1. (i / B)

PWM_DTO_FED_OUTINVERT % 73 #111y S3. (i /5)

PWM_DTO_RED_OUTINVERT % 73 Hif{§ S2. (i /&)

)

PWM_DTO_FED_INSEL % 73 /i) S5, (3£ /5
PWM_DTO_RED_INSEL % 73 Wiy S4. (i / 5)
PWM_DTO0_B_OUTSWAP % 73 /i) S7. (2 /5)
PWM_DTO_A_OUTSWAP S6 % 73 #iff S6. (i / &)

PWM_DTO_DEB_MODE S8 % 73 ff) S8, B HiXii#ii#izt. O TREHTAER / FIEHTHER 73 HI7E
ARIPEEARTHAERG 10 FRATER /| FEITIERTERAE B BANG PWMKA IEH . (8 5)

PWM_DTO_RED_UPMETHOD | FHiT IR A RA e O SR 5. BTy bit {4 O+ SZRITEHr; bitO
1 KA TEZ SRR bitt Sy 10 S TEP FHFmf g bit2 Sy 1 K R [R5 a1 5
bit3 Ky 1: KHHEH . (/5)

PWM_DTO_FED_UPMETHOD i E R A RFF A i S H =X . Firfy bit £ O: SZEIEERT; bitO
o 1: K TEZ SHOERSEHT; bitd S 10 %2k TEP SRS SHT; bit2 2y 10 %2R [R5 i ] i 5 35 5
bit3 Sy 1: KHEH. (% /5F)

Register 16.24: PWM_DTO_FED_CFG_REG (0x005c)

S\ /@3&
& Q
@%%é Q$®/
’31 16|15 0‘
’oooooooooooooooo| 0 \Reset

PWM_DTO_FED FED f5%F2ifEes. (i / B)
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Register 16.25: PWM_DTO0_RED_CFG_REG (0x0060)

S
S Q«Qg
Q&
Q)%Qf\ $®/
A <
’31 16 | 15 0‘
]oooooooooooooooo 0 \Reset

PWM_DTO_RED RED [ 72ifres. (it / 5)

Register 16.26: PWM_CARRIERO_CFG_REG (0x0064)

£
L & <
EANF
S SIS
S & & & &
L & <& e e
é@& F&¥ F o ¥ X
& @/ s @/ @/ @/ @/
& S & & S
’31 14|13|12|11 8|7 5|4 1|0‘
’oooooooooooooooooo|o|o| 0 |o| 0 |0\Reset

PWM_CARRIERO_IN_INVERT ‘& 1 [, iy PWMOA F1 PWMOB # A AH. (3% / 5)
PWM_CARRIERO_OUT_INVERT # 1 [, ¥ iuigibey PWMOA F1 PWMOB #i R AH. (3% / 5)
PWM_CARRIERO_OSHWTH  # i 55— Mk SR8, S, (38 / 5)
PWM_CARRIERO_DUTY 4 451, (5451 = PWM_CARRIERO_DUTY /8. (i / 5)

PWM_CARRIERO_PRESCALE PWM # i O b4 (PC_clk) A4 43ifl . PC_clk Ji# = PWM_clk J&
# * (PWM_CARRIERO_PRESCALE + 1), (£ /5)

PWM_CARRIERO_EN & 1 [, {FAEZG O YZhRE. WM, #Hdk 0 wigeid. (38 /5)
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Register 16.27: PWM_FHO_CFGO_REG (0x0068)

N} N Q N ) Q
&’ oé\9 M o%/\? & T SES O%OQ’ S
ISZENS 2N 2K 2N SN YA o SIS ’$<<°/<<\/<<‘V**
e I S I R i I R R RS
& RS § & § @ & @%%%%%%%@
’31 24|23 22|21 20|19 18|17 16|15 14|13 12|11 10|9 8| | | | | |2|1|0‘
’oooooooo| 0 | 0 | 0 | 0 | 0 | 0 | | 0 |o|o|o|o|o|o|o|o\Reset

PWM_FHO_B_OST U gt gt 5 B4 s bt , PWMOB F A — M3 E . 00 TG
10 SREIRAR; 20 smElPE: 3 BU. (/5)

PWM_FHO_B_OST_D & i i1 40T H A LS iy, PWMOB | — R AR AR O TE;
10 SREIHAR; 20 SR 30 WUk, (8 5)

PWM_FHO_B_CBC_U 5 #sisbtiit¥0fF B & A i by, PWMOB _F i3 A B4k O: J¢;
CosRIRAG; 20 sREIRIE 3 BUR. (/) 5)

PWM_FHO_B_CBC_D 7 i gidh i T 40 H A E R Fe it , PWMOB )iz R s 0: Jc;
10 SREINAR 20 SRdIE 30 WUk, (8 5)

PWM_FHO_A_OST_U sgEmfasisb it Bt B A il sy, PWMOA i — A (4. O s
10 SRMINAR; 20 SRR 80 WUk, (8 5)

PWM_FHO_A_OST_D JEmfaisbi it 40t LA A s ffns, PWMOA ERJ—RMARA#AE. O Te;
OSBRI 2 il 8 WU, () H)

PWM_FHO_A_CBC_U gt %ot H A b hin, PWMOA L% i A #E . 00 JE;
10 SRR 20 SRR 30 BU. (/) 5H)

PWM_FHO_A_CBC_D & i &t i I 0 H A A Ry, PWMOA B Ry % B4, 00 s
10 SRR 20 smiRLE 30 HU. () 5)

PWM_FHO_FO_OST it event_fO @Ak — U AR #E. O KM 10 flifg. (3% /5)
PWM_FHO_F1_OST i event f1 @Ak — U A #HAE. O XM 10 fifg. (3%/5)
PWM_FHO_F2_OST &% event f2 @&k — kA #RIE. O KM 1: flifg. (%/5)

PWM_FHO_SW_OST  #ffai il — U AR i (B Ay Arie . 00 KB 10 flifE. (32 /5)

PWM_FHO_FO_CBC i&'& event fO @il k2 Al IR 44 02 XM 1: flige. (3% /5)
PWM_FHO_F1_CBC & event_f1 @il k& MRS 00 X0 10 fifg. (i /5)
PWM_FHO_F2_CBC i event_f2 & fil 5 & IR #E. 0 Xp); 1: fligE. (% /5)

PWM_FHO_SW_CBC fii ek {5t il 2 J sl 02 XM 1: fififg. (3% 5)
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Register 16.28: PWM_FHO_CFG1_REG (0x006c)

)
%Q’ég
&

£

QOB
A

5|1 4 | 3|2 10‘
]ooooooooooooooooooooooooooooooO\Reset

E

PWM_FHO_FORCE_OST il i i fFIF I AL E U, mlfil e — MR e, (38 5)

i
PWM_FHO_FORCE_CBC iy Bk A MBS, Al % 2 S i i e, (32 / 5)

PWM_FHO_CBCPULSE 5% & % JE M= B E Bog g ) . bit0 4 10 k4E TEZ Fi4R); bit1
10 KA TEP FHbmf., (i /5)

PWM_FHO_CLR_OST i il 86 U B S, T iR — oM. (82 5)

Register 16.29: PWM_FHO_STATUS_REG (0x0070)

$SE
S 7
@ AN
%Q)é \$@ :$®/
& TR
B

1o ]

]oooooooooooooooooooooooooooooo|o|o\Reset

PWM_FHO_OST_ON it 5 1 fiEZ. B 1 W, —RHBR#EEEE . (Hik)

PWM_FHO_CBC_ON hififi{8 1 FIfiE %, B 1 0, BB #E et ATt (Hik)
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Register 16.30: PWM_GEN1_STMP_CFG_REG (0x0074)

O & &
SN S N4
F § N}
NS
& RCAIC A
%) e 7 e
N S & ™
’31 0|9 8 |7 43 U‘
’OOOOOOOOOOOOOOOOOOOOOOOO 0 0 ‘Reset

PWM_GEN1_B_SHDW_FULL mHiffi{fE 1 fEE. & 15, PWM AERi# 1 BRI Z G4 B 195
THAAMUEEAN, BANERHE AR A4 B, HEN, AR B R EALE THA48
BHE. (Hig)

PWM_GEN1_A_SHDW_FULL ff{4 1 FiisE, B 1 B, PWM 24 piss 1 Bba i 2iias A i
THTREBA, BAMERHERMA AU A THER, ARG A RS AR T304
BHE. (Hi%)

PWM_GEN1_B_UPMETHOD PWM 4 428 1 B[] 8 291728 B A0S rse B o =, Frg bit {4
S O: SEBEDEEH: bit0 Sy 10 &2k TEZ SRmf s HT; bit1 Sy 10 &2k TEP HAFRTEH: bit2 4 1:
KRN bit3 1 XMHEH. (8/5)

PWM_GEN1_A_UPMETHOD PWM A= 5% 1 B 204758 A A3F R nE . g bit {4
S 0: SEEIEH; bit0 oy 10 A4 TEZ SR Hr; bit! 10 &4 TEP FHAREH; bit2 24 1:
BRI R bit3 2k 1: XHEH. (3 /5)

Register 16.31: PWM_GEN1_TSTMP_A_REG (0x0078)

é\i‘
e"’& éo
& Q@
’OOOOOOOOOOOOOOOO 0 ‘Reset
PWM_GEN1_A PWM 4: 38 1 i B 2070 A S Fams. (/5)
Register 16.32: PWM_GEN1_TSTMP_B_REG (0x007c)
e\?
& &
& Q@
’OOOOOOOOOOOOOOOO 0 ‘Reset

PWM_GEN1_B PWM A: 3% 1 i)k 277758 B 5 Forfas. (i) 5)
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Register 16.33: PWM_GEN1_CFGO_REG (0x0080)

Q
&
K\
> & o
£ o) <%
7 o7 o
é\/ é\/ %’\/
Q$ Q$ Q$
’31 10 716 413 U‘
]ooooooooooooooooooooooo 0 0 \Reset

PWM_GEN1_T1_SEL 4% PWM g 1 event_t1 {555, s EI4%. 0: fault_eventO; 1:
fault_event1; 2: fault_event2; 3: sync_taken; 4: F. (£/5)

PWM_GEN1_TO_SEL 4 PWM A ligs 1 event_tO WME5 I, L RIARL, O: fault_eventO; 1:
fault_event1; 2: fault_event2; 3: sync_taken; 4: J&. (i /5)

PWM_GEN1_CFG_UPMETHOD PWM 4 ifi#s 1 G2 Ersm 3 =, Frf bit {54 0: ~rEJHE
Brs bit0 oy 10 Ak TEZ SHPEREHT: bitt Oy 10 %k TEP SR H0Hr bit2 oy 1: KA AP
(BB Dit3 Sy 1: XMEH. (% /5)

IREER R
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Register 16.34: PWM_GEN1_FORCE_REG (0x0084)

N7 <&
Q<<, <><<, OQ @OO
© XS 2
FF S S S &
FELLS & &
S SIRSEES S
é\g)/%’\g)/ \Y/é\Y/é\?/ é\Y/ %’\9
& @é/@é/@é/@&@& @c% ®c§</
(%) 7/ 7/ 7/ e e 7 7/
& RS AT A &
’31 16 | 15 14 | 13 | 12 11| 10 |9 8|7 6|5 0‘
]ooooooooooooooooooooo 0 0x20 \Reset

PWM_GEN1_B_NCIFORCE_MODE T PWM1B [#)3dEsrsi i BN it fFam sl 24k, O 2605 1 Hir
fi%; 20 Pirgs 30 KM. (BE/5)

PWM_GEN1_B_NCIFORCE % (Y E IS i e PWMIB. b i AR ELSE R IR A58 dh o F o (3%
/ 5)

PWM_GEN1_A_NCIFORCE_MODE T PWM1B {424 Bl B ks i k. O 2B 1: hr
% 20 Fimss 30 XM. (3E/5)

PWM_GEN1_A_NCIFORCE % O{E U i & PWMAIA T A2 22 RIE 4 445i h F4o (32 /
5)

PWM_GEN1_B_CNTUFORCE_MODE i+ PWM1B Ry st famdlsiiy, 0: 0; 1: fifk; 2:
higns 3 kM. (/) 5)

PWM_GEN1_A_CNTUFORCE_MODE fiT PWM1A [l SiE. 00 240; 1: hifk; 2:
hrm; 30 kM. (/) 5)

PWM_GEN1_CNTUFORCE_UPMETHOD PWM % 8% 1 #Rak i s =, O ST EPE 3T
bitO Sk 1: KA TEZ LR E R bit S 1: KA TEP HMREH; bit2 2 1: %4 TEA Hf
HPEEHT; bit3 S 1: %4 TEB SH{Rm s H; bitd S 1 LAFIEEIRB R bits ky 1: XMHHE
o (ASCRi ) TEAB FoRTTI#H S T3 e A/B A umdiit.) (3 / 5)
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Register 16.35: PWM_GEN1_A_REG (0x0088)

c_,Q;é \$®/ \$®/ \$®/ $®/ $®/ \$®/ \$®/ $®/ $®/ $®/ \$®/ \$®/
N Q Q < < < Q
’31 24|23 22|21 20|19 18|17 16|15 14|13 12|11 10|9 8|7 6|5 4|3 2|1 0‘
’oooooooo| |o|o|o|o|o|o|o|o O|0|O\Reset
PWM_GEN1_A_DT1 St 4nt, event_t1 ¥e PWMIA Bk i#fE. 0 J6; 10 Rifik; 2:
fims: 30 Buw. (/) 5)
PWM_GEN1_A_DTO & #4808 i150H;, event_tO 78 PWMIA ik ibtiett. (i / B)
PWM_GEN1_A_DTEB @& #%8 04, TEB 72 PWMIA itk #fE. (% / B)
PWM_GEN1_A_DTEA ‘ERfgesfidit 5, TEA % PWMIA bk iife. (i) 5)
PWM_GEN1_A_DTEP ‘EH#e#iit4nt, TEP 76 PWMIA btk i, (38 / 5)
PWM_GEN1_A_DTEZ Eitgsishsiitdin, TEZ 6 PWM1A itk igddE. (3% /) 5)
PWM_GEN1_A_UT1 EH[28s 4T, event_t1 78 PWMIA itk 4dE. (i / 5)
PWM_GEN1_A_UTO Ei28 i t4nt, event_tO 78 PWM1A itk e, (% / 5)
PWM_GEN1_A_UTEB ER[#88mit4ent, TEB 72 PWMIA itk e, (% / B)
PWM_GEN1_A_UTEA ‘ERfgsb i, TEA #F PWMIA Bk e, (i) 5)
PWM_GEN1_A UTEP sEmfgsistitgunt, TEP £ PWMIA Ffih & itE. (8 /5)
PWM_GEN1_A_UTEZ /EHigesasitint, TEZ 8 PWMIA btk mile. (58 / 5)
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Register 16.36: PWM_GEN1_B_REG (0x008c)

Q & L &L &L &g
\8)/ \?/ »\// \// \g)/ \g)/ \// \// ’\// ’\8)/ \?/ ’\//
@/ @/ @/ @/ @/ @/ @/ @/ @/ @/ @/ @/
& AR S S S AR - SN P
’31 24|23 22|21 20|19 18|17 16|15 14|13 12|11 10|9 8|7 6|5 4|3 2|1 0‘
]oooooooo| |o|o|o|o|o|o|o|0|0|0|0\Reset
PWM_GEN1_B_DT1 ERl2es it 4nt, event_t1 £ PWM1B il % . 0 Jo; 1: FifE; 2:
firg: 30 Buw. (/) 5)
PWM_GEN1_B_DTO 5l 4), event_tO ¥f PWM1B ik #efE. (i / 5)
PWM_GEN1_B_DTEB PREBUET RN, TEB ¥E PWMIB Lk iiE. (/5)
PWM_GEN1_B_DTEA JERFZRE#IBITENT, TEAYE PWMIB Bk e, (/5)
PWM_GEN1_B_DTEP EH#8it%t, TEP 7 PWM1B btk miife. i/ 5)
PWM_GEN1_B_DTEZ ‘gif#sibmiitsnt, TEZ 5 PWMI1B ke, (% / 5)
PWM_GEN1_B_UT1 ‘EHl#Esmai 4, event_t1 ¥ PWM1B ik iyiefE. (i / 5)
PWM_GEN1_B_UTO ‘EHl2Esmait4n), event_tO ¥f PWM1IB ik i, (i / 5)
PWM_GEN1_B_UTEB gEifasishtiitnt, TEB £ PWMI1B & #etE. (2 5)
PWM_GEN1_B_UTEA ER[#8$1140nt, TEA 78 PWM1B itk e, (% / B)
PWM_GEN1_B_UTEP ER[#%i#Hait4nt, TEP £ PWM1B il & f#fE. (% / 5)
PWM_GEN1_B_UTEZ sgHf#siiait4nt, TEZ ¥ PWMIB L& ifE. (2 /5)
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Register 16.37: PWM_DT1_CFG_REG (0x0090)

L AN Q Q
S S (KK Q ®)
FPF LK S S
IS S patyd @ &
<<>’/\<2> QO 0\5 ec‘) %g O «© @O \§2 <
L2 0207000 X %> (o7 o>
(@6 SRR ENEOENEOEORORY S S
& SofrisSfaitrtyy W &
NS AT CCRRR ]Q Q
’31 18|17|16|15|14|13|12|11|10|9|8|7 4|3 0‘
]oooooooooooooo|o|1|1|o|o|o|o|o|o|o| 0 | 0 \Reset

PWM_DT1_CLK_SEL & & XA A iligs . 00 PWM_clk; 1: PT_clk, (§/5)

PWM_DT1_B_OUTBYPASS % 73 i1y S0. (i /5)

/
PWM_DT1_A_OUTBYPASS % 73 Hifiy S1. (i / 5)
PWM_DT1_FED_OUTINVERT % 73 1%y S3. (i
PWM_DT1_RED_OUTINVERT % 73 ity S2, (i
PWM_DT1_FED_INSEL % 73 H1(#j S5. (i / 5 )
PWM_DT1_RED_INSEL 3 73 #1f#j S4. (i /
PWM_DT1_B_OUTSWAP % 73 iy S7. (i /5)
PWM_DT1_A_OUTSWAP % 73 Hi) S6. (i / &)

PWM_DT1_DEB_MODE =% 73 1) S8, B MMk, 0: FREHTIER / RN 73 BIEA [F Y
BRAETPAERG 10 FERIVER / FERHERTERAS B _EAERG PWMXA IE# St . (38 /) 5)

PWM_DT1_RED_UPMETHOD RED ( BJHITEEIR) ARAFAAai i r=t. 0: SrRISEH; bit0 2y
1 A TEZ SR E0ET bt Sy 10 %4 TEP SRR RORT bit2 Oy 1: KA A SR RO bit3
ot PR (3 5)

PWM_DT1_FED_UPMETHOD FED (FIFIEIR) BB FesEH 0. 0 SLREISEHr; bit0 2Ky
10 KA TEZ FHAERFHHT; bitt S 10 &4 TEP AR TR bit2 S 10 KBRS HAFRH; bit3
1 KEER. (B 5)

Register 16.38: PWM_DT1_FED_CFG_REG (0x0094)

S\ /\’\3&
& Q
@%%é Q$®/
’31 16|15 0‘
’oooooooooooooooo| 0 \Reset

PWM_DT1_FED FED ¥ T2ifi2¢. (i / 5)
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Register 16.39: PWM_DT1_RED_CFG_REG (0x0098)

S
) «\%
@ Q
Q)%Qf\ $®/
A <
’31 16 | 15 0‘
’OOOOOOOOOOOOOOOO 0 ‘Reset

PWM_DT1_RED RED & T-2ifi%¢. (it /5)

Register 16.40: PWM_CARRIER1_CFG_REG (0x009c)

£
L & <
EANF
DCECAC AR A
S & & & &
L & <& e e
é@& F&¥ F o ¥ X
& @/ s @/ @/ @/ @/
& S & & S
’31 14|13|12|11 8|7 5|4 1|0‘
’oooooooooooooooooo|o|o| 0 |o| 0 |0\Reset

PWM_CARRIER1_IN_INVERT & 1 [i}, Sty PWMTA fil PWMIB S A A, (58 / &)
PWM_CARRIER1_OUT_INVERT & 1 [, HfUt#ibfg PWMTA F1 PWM1B it KA. (3 / 5)
PWM_CARRIER1_OSHWTH i 8 — Mk i i, HACh BN, (/) 5)
PWM_CARRIER1_DUTY & st (575t = PWM_CARRIERT_DUTY/8. (i / %5)

PWM_CARRIER1_PRESCALE PWM #% 1 4 (PC_clk) Hiissiifd. PC_clk & = PWM_clk J&
# * (PWM_CARRIER1_PRESCALE + 1), (£ /5)

PWM_CARRIER1_EN % 1 [, {FAEZG 1 ThRE. BLOESM, Zed# 1. (3 5)
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Register 16.41: PWM_FH1_CFGO_REG (0x00a0)

AP OANS I PN A 09’\’\’\% &
@9% /o% 9@ Q)/Q) WO% 9@ f V’Q)QQ/O:\ 93 S $20935\ /z 9%0
& LT R R R Qx\” QL7 LT RRRJDR]RXRR ”«\\{«\”
& O R P @%%%%%%%@
E PERE T Fi P EN AR DR B B IR B
’o 00 0 0 0 O o| 0 | 0 | 0 | 0 | 0 | 0 | | 0 |o|o|o|o|o|o|o|o\Reset

PWM_FH1_B_OST U gt gt 5ot H& s by, PWMIB A — e iE. 00 TG
10 SREIRAR; 20 smElPE: 3 BU. (/5)

PWM_FH1_B_OST_D & aidis i1 40t H A B RS ny, PWMIB ER)— R AR, 00 TC;
10 SREIHAR; 20 SR 30 WUk, (8 5)

PWM_FH1_B _CBC_U Efgsibtiait4ot H A A m i bnt, PWM1B 0% B IR EE. O G;
CosRIRAG; 20 sREIRIE 3 BUR. (/) 5)

PWM_FH1_B_CBC_D g gsidsisi Bt H A Lt g by, PWM1B i IR A O: TE;
10 SREINAR 20 SRdIE 30 WUk, (8 5)

PWM_FH1_A_OST_U sEmfaib it Bt B &g rrns, PWMIA B —RoppC#AE. O Je;
1o RGBT 20 sRElhLE; 30 BUR. (/) 5H)

PWM_FH1_A_OST_D gt 80t H kA i S s, PWMIA b2 B R0 #E. O TG
DR HIRAG; 20 SREIRLE 3 BUR. (/) 5)

PWM_FH1_A_CBC_U jEmf it &t H A e b, PWMITA L% i . 00 Jg;
10 SRR 20 SRR 30 BU. (/) 5H)

PWM_FH1_A_CBC_D & &l I 80 H A A g F iy, PWMIA ER 2 RIB AR, 00 Te;
10 SRR 20 smiRLE 30 HU. () 5)

PWM_FH1_FO_OST % event_fO fill )k — R A HAE. O KB 10 ffiRE. (3% /
PWM_FH1_F1_OST &# event f1 filt )k — R MM HAE. O XKp1; 10 flifg. (32 / 5)
PWM_FH1_F2_OST X' event_f2 filt i — R HEB484E, O XM 10 filfifg. (3% /
PWM_FH1_SW_OST # {45 il MR BRI SRR A7 A7 00 CPAT; 1: fdiRg. (i) 5)
PWM_FH1_FO_CBC & event_fO fill & A A4 /E, 02 X0 1: fiige. (i /5)
PWM_FH1_F1_CBC & event_f1 fill kB IR, 02 Xp): 10 flife. (i / H)
PWM_FH1_F2 CBC %% event_f2 fil i iZ RIS, O K0); 10 (k. (3 / B)
PWM_FH1_SW_CBC 4k {3 il & R BN E I [ RE A7 A7 . O OCB): 10 ffifiE. (3 / )
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IREMEE

Register 16.42: PWM_FH1_CFG1_REG (0x00a4)

& LR R
\@%@ $® §V §V \§V

E TTF 1)

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

PWM_FH1_FORCE_OST il id %4 % U i), fil % — ot e, (38 / 5)
PWM_FH1_FORCE_CBC i # Rz AUy, il & 2 JE A e . (52 ) 5)

PWM_FH1_CBCPULSE % & & B RS ERg s =, bit0 2 10 KA TEZ FHA:m s bit
Jyc KA TEP FHEM EH. (5 5)

PWM_FH1_CLR_OST ‘& 1} FfEITH— I MR, (i / B)

Register 16.43: PWM_FH1_STATUS_REG (0x00a8)

. O% /O%
7,
P
7/

e

I LR
£ $18
& Q\$®Q ™
[ [o]
|

]oooooooooooooooooooooooooooooo|o|o

B

Reset

e

PWM_FH1_CBC_ON il S5 1 MEiEE. B 10, SRR e T (Hik)

PWM_FH1_OST_ON iR/l & 1 i, & 1, — U EE A . (Hik)
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Register 16.44: PWM_GEN2_STMP_CFG_REG (0x00ac)

INAY & &
SN S N4
e 3 X
é?/%(/b/ . éq’/ ’ %‘LYJ
& @@Z\c& @éo @éo
Q) Ve 7 /7 7/
N S & ™
’31 10 9 8 7 413 U‘
’OOOOOOOOOOOOOOOOOOOOOOOO 0 0 ‘Reset

PWM_GEN2_B_SHDW_FULL mHiffiffE 1 fEE. & 15, PWM AERi#R 2 AR B Z G4 B 195
THAAMUEEAN, BANERHE AR A4 B, HEN, AR B R EALE THA48
BHE. (Hig)

PWM_GEN2_A_SHDW_FULL Hffi{4 1 FiisE, B 1 B, PWM 4 piss 2 Ba i 2i7as A i
TR E AN, BARERHERAA A0 A THER, AR A PE ALY 7374
. (Hi%)

PWM_GEN2_B_UPMETHOD ‘i #% 2 H[a| i 17a% B A ATa I EH 8. Frfy bit {E4 0:
SEEIEE S bit0 2k 10 % TEZ FEmEE S bit! 2 1: %4 TEP S o H; bit2 K 1: %4
[ bit3 Sy 10 X EH. (3 /5)

PWM_GEN2_A_UPMETHOD A i #% 2 i}[E] B A 174 A 83 Ai4n 8 . Frfs bit {E4 O:
SEENEEST; bit0 o 1: %A TEZ SHLEE S bit! oy 10 &4 TEP SR bit2 o 1: &4
[FEE A E R bitd 2 10 XHEH. (i /5)

Register 16.45: PWM_GEN2_TSTMP_A_REG (0x00b0)

?\
q,/
S <3
o Q7
@%Q Q$
’OOOOOOOOOOOOOOOO 0 ‘Reset
PWM_GEN2_A PWM 428 2 i) A % 7oras. (i /8)
Register 16.46: PWM_GEN2_TSTMP_B_REG (0x00b4)
q,/
& &
o Q7
@%Q &
’OOOOOOOOOOOOOOOO 0 ‘Reset

PWM_GEN2_B PWM 4: i3 2 Al ik B (058 723458, (% /5)
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Register 16.47: PWM_GEN2_CFGO_REG (0x00b8)

Q
&
K\
> & o
£ o) <%
A7 Q7 o
S SV SV
& KA
(%) Ve 7/ 7/
& & oY &
’31 10 716 413 U‘
]ooooooooooooooooooooooo 0 0 \Reset

PWM_GEN2_T1_SEL #%& PWM #:/E#% 2 event_t1 {Z2F, v BEIA%. 0: fault_eventO; 1:
fault_event1; 2: fault_event2; 3: sync_taken, 4: J&. (i /5)

PWM_GEN2_TO_SEL #%& PWM #:{Eg#s 2 event_tO

fault_event1; 2: fault_event2; 3: sync_taken, 4: . (¥ /%)

S5, L ATAS. O: fault_eventO; 1:

PWM_GEN2_CFG_UPMETHOD PWM 4: i 2 43t B 2 /e sem 3 =, B bit {5k 0: 7
BUEEH; bit0 oy 1: KA TEZ FHAFWFE R bit1 Sy 1: KA TEP FHLFNHH; bit2 10 KA

BRI bitd o 1 RHER. (% 5)

IREER R
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Register 16.48: PWM_GEN2_FORCE_REG (0x00bc)

¢ & &
OQQ/ O<)<</ OQ @OQ @é
4
&7 & <</® < & & >
FFFE S S &
L& &L é\S( é\\§< O
O L < S O &
q,g)/ (]/37/ (]/Y/ Q/Y/ q/?/ 7 g 9
S s G G s\ S
& @é/@é/@é/@&@& @éo @c%
(%) 7/ 7/ 7/ e e 7 7/
& RS AT A &
’31 16 | 15 14 | 13 | 12 11| 10 |9 8|7 6|5 0‘
]ooooooooooooooooooooo 0 0x20 \Reset

PWM_GEN2_B_NCIFORCE_MODE - & PWM2B ) 34354t B A 4 (43 A=t . O 2615 1:
P 20 higss 30 XM (% /B)

PWM_GEN2_B_NCIFORCE % (Y E IS i e PWM2B 1 il AR ELSE R IR A58 dh o F o (3%
/ 5)

PWM_GEN2_A_NCIFORCE_MODE T PWM2A [#dE32E Bl B (o skl 4. 00 2B 1: $ir
% 2: himss 3 %M. (/) 58)

PWM_GEN2_A_NCIFORCE iZ i fE IS I Rifii A PWM2A iy AE 12 BN Acfh s il FeF o (32 /
5)

PWM_GEN2_B_CNTUFORCE_MODE Jfi-T- PWM2B e BN o il Sk, 00 &M 1: i
% 20 fif; 30 %M. (3E/5H)

PWM_GEN2_A_CNTUFORCE_MODE i F PWM2A (42 B it s il 2. O 261 1: Hir
fi%; 2: fiEs 3 %M. (E/5)

PWM_GEN2_CNTUFORCE_UPMETHOD PWM L i #% 2 Mgl ol FH e m s f =k, 0:
SERIEE T bitO o 1: %A TEZ HUERTE T bitt 10 %4 TEP HERE R bit2 k10 &£
TEA FHOFI TR bit3 S 10 Kk TEB FFH T bitd Sy 10 RAEFDHLFRE R bits 4 1:
KPR . (GXEPAKZPATR TEA/B Fon @R E N 27 fran A/B IMER A iy k. ) (32 /
)
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Register 16.49: PWM_GEN2_A_REG (0x00c0)

AT OB IO R
& P
& <2\§ <2\§V Q§\/ Q$®/ Q§w <2\§V Q§\ Q$®/ Q$®/ Q*SN <2\§V Q§\/
’31 24|23 22|21 20|19 18|17 16|15 14|13 12|11 10|9 8|7 6|5 4|3 2|1 0‘
’oooooooo|o|o|o|o|o|o|o|o|o|o|o|o\Reset

PWM_GEN2_A_DT1 ZEl#5issint, event_t1 78 PWM2A fili & (e, O JIBIkAs; 10 Fifik;
2: fim; 3 BUw. (/) 5)

PWM_GEN2_A_DTO s #8#in, event_tO 76 PWM2A kil & i#fE. (3 / 5)
)
)
)

PWM_GEN2_A_DTEZ /g S8, TEZ #F PWM2A Hfiikile. (38 ) 5)

PWM_GEN2_A_DTEB ‘Emtseihiif, TEB 76 PWM2A Ffi & poeft, (i% /&
BT, TEA 78 PWM2A ik iiefe. (i / &
PWM_GEN2_A _DTEP Eifaeifmiif, TEP fF PWM2A Ff ki, (i) E

i

PWM_GEN2_A_DTEA /ER}a%

i

i

PWM_GEN2 A UT1 ‘Fif2sint, event t1 7F PWM2A Fit & isle. (i / 5)
PWM_GEN2_A_UTO sgitasifiiint, event t0 7 PWM2A [fill K IHAE. (i /) B)
PWM_GEN2_A UTEB jEm{#Hisiif, TEB 7 PWM2A Efilki#fE. (8 5)
PWM_GEN2_A_UTEA sgitasiftiml, TEA 72 PWM2A Lk iieiE. (i 5)
PWM_GEN2_A_UTEP ‘ERfgeifin, TEP ff PWM2A ik iv#fE. (38 ) 5)
PWM_GEN2 A UTEZ ‘Eifgeibnt, TEZ 7 PWM2A ik dede. (i 5)
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Register 16.50: PWM_GEN2_B_REG (0x00c4)

SRR S SSRGS
(13)/ (?// "7// (],// q/g)/ (13)/ Q/?/ "?j’b/ (7// Q// f],// Q//
5 ¥ Y Y Y Y Y Y S
P @ & & & @ & 8 Y Y W
\@%Q’ Q$ N Q\$ Q$ Q$ N Q\$ Q\$ Q$ Q$ Q$ Q\$
’31 24|23 22|21 20|19 18|17 16|15 14|13 12|11 10|9 8|7 6|5 4|3 2|1 0‘
]oooooooo|o|o|o|o|0|0|o|o|o|o|o|o\Reset

PWM_GEN2_B_DT1 ‘Ei2eiif, event t1 £ PWM2B il & (e, O IR ICikAs; 1: r
i 20 $ims 3 BUw. (B/5)

PWM_GEN2_B_DTO JEH}#sidk}, event_tO £ PWM2B ik iy#efE. (52 / 5)

)

)
G )

PWM_GEN2_B _DTEZ sghmlagiisiif, TEZ #£ PWM2B ik ng#edE. (58 /5)

PWM_GEN2_B_DTEB gEif#sihiit;, TEB 7 PWM2B il & #efE. (12 / &

dr

PWM_GEN2_B_DTEA ZERfas#snT, TEA fF PWM2B itk ig#fE. (3 / &

i

PWM_GEN2_B_DTEP EH#8t, TEP 72 PWM2B il ke, (3 / E

i

PWM_GEN2 _B_UT1 ZZif#iistint, event_t1 78 PWM2B Ltk e, (i / 5)
PWM_GEN2_B_UTO i #8istint, event_tO 78 PWM2B itk islE. (i / 5)
PWM_GEN2_B_UTEB jEf#iiigi}, TEB /£ PWM2B Lk i#lE. (% / 5)
PWM_GEN2_B_UTEA EHi#HEsiif, TEA¥E PWM2B Ffilk i#efE. (5 5)
)

ik
PWM_GEN2_B_UTEP ERf#sisIbny, TEP 7 PWM2B L filt & ig#efE. (32 /
i

PWM_GEN2_B_UTEZ sgmlgsittmt, TEZ £ PWM2B Ffiltkig#tE. (58 / 5)
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Register 16.51: PWM_DT2_CFG_REG (0x00c8)

A Q Q
S S (KK Q ®)
P P LK S S
“ \\Q?\\\Q?k\éfs&\é %@’ %@/ $?? $??OQ<</ @é @é
SISy & S
RGesssis oF  oF
e OO S
& SofrisSfaitrtyy W &
NS AT CCRRR ]Q Q
’31 18|17|16|15|14|13|12|11|10|9|8|7 4|3 0‘
]oooooooooooooo|o|1|1|o|o|o|o|o|o|o| 0 | 0 \Reset

PWM_DT2_CLK_SEL & 3E X% if )4 s 1 fmt4ep. 0: PWM_clk; 1: PT_ck. (i /%)
PWM_DT2_B_OUTBYPASS % 73 1) SO. (i / &)

PWM_DT2_A_OUTBYPASS % 73 [y S1. (i / B)

PWM_DT2_FED_OUTINVERT % 73 111y S3. (i / 5)

PWM_DT2_RED_OUTINVERT % 73 Hif{§ S2. (i /&)

)

PWM_DT2_FED_INSEL % 73 /i) S5, (3£ /5

PWM_DT2_RED_INSEL % 73 Wiy S4. (i / 5)
PWM_DT2_B_OUTSWAP % 73 /i) S7. (2 /5)
PWM_DT2_A_OUTSWAP £ 73 1y S6. (i / H)

PWM_DT2_DEB_MODE =% 73 1) S8, B MMk, 0: FREHTIER / R HTIER 73 BIEA [F Y
BRAETPAERG 10 FERIVER / FERHERTERAS B _EAERG PWMXA IE# St . (38 /) 5)

PWM_DT2_RED_UPMETHOD RED ( BJHITEEIR) ARAFAAai i r=t. 0: SrRISEH; bit0 2y
1 A TEZ SR E0ET bt Sy 10 %4 TEP SRR RORT bit2 Oy 1: KA A SR RO bit3
ot PR (3 5)

PWM_DT2_FED_UPMETHOD FED (FIFIEIR) BB FesEH . 0: SLEISHr; bit0 2k
10 KA TEZ FHAERFHHT; bitt S 10 &4 TEP AR TR bit2 S 10 KBRS HAFRH; bit3
1 KEER. (B 5)

Register 16.52: PWM_DT2_FED_CFG_REG (0x00cc)

S\ /\(?/3&
& Q
@%%é Q$®/
’31 16|15 0‘
’oooooooooooooooo| 0 \Reset

PWM_DT2_FED FED % T2ifi2¢. (it / 5)
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Register 16.53: PWM_DT2_RED_CFG_REG (0x00d0)

S
) Q«”%
Q&
Q)%Qf\ $®/
\§ <
’31 16 | 15 0‘
]oooooooooooooooo 0 \Reset

PWM_DT2_RED RED & T2ifi%t. (it /5)

Register 16.54: PWM_CARRIER2_CFG_REG (0x00d4)

£
L & <
AQ({\QA Q\ég\ (\ Q,%O?\/
\ 7
S &8
L& & & E
L & <& e e
é@& F&¥ F o ¥ X
& @/ s @/ @/ @/ @/
& S & & S
’31 14|13|12|11 8|7 5|4 l|0‘
’oooooooooooooooooo|o|o| 0 |o| 0 |0\Reset

PWM_CARRIER2_IN_INVERT & 1 [i}, Ffitisy PWM2A fil PWM2B S A A, (358 / 5)
PWM_CARRIER2_OUT_INVERT & 1 [, HfUt#ibfg PWM2A F1 PWM2B #ith KA. (3 / 5)
PWM_CARRIER2_OSHWTH i 58— Mk i i), HACh BB, (% / 5)
PWM_CARRIER2_DUTY B skl (575t = PWM_CARRIER2_DUTY /8. (3% /)

PWM_CARRIER2_PRESCALE PWM #i 2 b4 (PC_clk) Ay T4 43ife . PC_clk i = PWM_clk J&
# * (PWM_CARRIERO_PRESCALE + 1), (£ /5)

PWM_CARRIER2_EN & 1 [, {fifedkil 2 Thfg. HBEF, #Hik 2 phgeat. (% /5)

REFER 435 ESP32 # A%:% Fijt V4.0



16. W Az Ak 5E A 4 & (MCPWIVY)

Register 16.55: PWM_FH2_CFGO_REG (0x00d8)

N Q O O
AP O GV SY
9% /o% & ®

4 e

SRS A o
> DAL & L OO0

$ & & L EE FIE S 0%952’
IS TS LS LS SO S S LS 505 5 05 1 N v ¥

S QT KT KT R QX QTR QR QIR

‘6 7 7 7 e / 7 7 7 e Ve Ve Ve 7, 7, 7, 7
\‘\Q’%@ Q$® Q\$® Q\$® Q$® Q$® Q\$® Q\$® Q$® Q$i$i$i$i$i$i\$i\$®
’31 24|23 22|21 20|19 18|17 16|15 14|13 12|11 10|9 8|7|6|5|4|3|2|1|0‘

’oooooooo|o|o|o|o|o|0|o|O|O|O|O|O|O|O|O|O\Reset

PWM_FH2_B_OST_U % E#f it g mdrid g, PWM2B b fg— i iERiCHfE. 00 Jg; 1:
SRR, 20 b 3 WU, (38 5)

PWM_FH2_B_OST_D % E#f it g mdrid iy, PWM2B Ffg— (e, 0 Jg; 1:
SRS, 20 b 3 WU, (38 5)

PWM_FH2_B_CBC_U %A:#f it HEmaf by, PWM2B E i IR H#HAE. O Jos 1
SRS, 20w 3 WU, (38 5)

PWM_FH2_B_CBC_D %A:#fs I HEmarabikinf, PWM2B L R H#eAE. O Jos 1
SRS, 20 b 3 WU, (8 /5)

PWM_FH2_A_OST_U %Al Pt it Higmfdriddig s, PWM2A ERg—RMER#ERAE. 00 5 1
SRR 2: il 8 WU, (/) 5)

PWM_FH2_A_OST_D J/EHf g3 gt anidkinf, PWM2A Ef— e, 00 Je; 1
SRAIRAG 2 e 8 UK. (/)

PWM_FH2_A_CBC_U /LIt EE mhavid iy, PWM2A b2 IR, 00 J; 1
SREIRA 2 il 80 UK. (/) 5H)

PWM_FH2_A_CBC_D /Ll HE mhavidmiiy, PWM2A ER)Z IR, 00 Jo; 1

SRR 20 dmEhIE 30 WUR. (/)
PWM_FH2_FO_OST % event_fO fill )k — R A HEAE. O KB 10 ffiRE. (3% /
PWM_FH2_F1_OST & event 1 fili e — Rk MEBICHRfE. 00 3¢pAs 1 flifk. (i /5)
PWM_FH2_F2_OST X event_f2 filt i — K HEB484E, O XM 10 filfifg. (3% /
PWM_FH2_SW_OST # {45 fil— U ML BRI SRR AR A7 00 CPAT; 1: fdiRg. (i) 5)
PWM_FH2_FO_CBC ik event_fO il Z B M. O P 10 fHigE. (i)
PWM_FH2_F1_CBC & event_f1 fill kB IR, 02 Xp): 10 flifE. (i / H)
PWM_FH2_F2 CBC ik event_f2 filt k& F WM #idie. O S¢pl: 10 ffigg. (32 /

PWM_FH2_SW_CBC # {4 il i FIIR R i R ar 7% . O KM 10 ff

o>
[ayny
e
~
d

IREEE ERHE 436 ESP32 A %:%FM V4.0



16. W Az Ak 5E A 4 & (MCPWIVY)

Register 16.56: PWM_FH2_CFG1_REG (0x00dc)

/
&
)
Q;%

« RIS

E

o
IS
w
N}
-
o

’OOOOOOOOOOOOOOOOOOOOOOOOOO

PWM_FH2_FORCE_OST il i 4 /4B st A PRk 2 — R MR, (B2 / 5)
PWM_FH2_FORCE_CBC il j #{- BUs M (i i 2 2 L R s e . (32 / 5)

PWM_FH2_CBCPULSE 5% & % A s g =0, bit0 24 10 SZRIRHT; bit1 S 1: kA4 TEP =K
PR, (52 5)

PWM_FH2_CLR_OST B A (I B IEFEREA T — I MU 4. (38 / 5)

Register 16.57: PWM_FH2_STATUS_REG (0x00e0)

S&
GQ)& Q\e\%éz\%/
S NG
& SR
B

1o ]

]oooooooooooooooooooooooooooooo|o|o\Reset

PWM_FH2_OST_ON Rt 1 =, B 1 W, —RMEBEREEET. (Hik)

PWM_FH2_CBC_ON hififi{ 8 1 FfiE %, B 1 0, BB HE T, (Hik)
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Register 16.58: PWM_FAULT_DETECT_REG (0x00e4)

AP I
S ®/®/®/®3@3@3@3@3®3
%)
& A XA XXX

’31 9| 8 7 6 5 4 3 2 1 0‘

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

PWM_EVENT_F2 fiffiff 5 1 FiEE. B 10, event_f2 difffpgh. (Hi%)
PWM_EVENT_F1 fiffiffeE 1 fiEZ. B 1 nf, event f1 S{Rrgt. (Hik)
PWM_EVENT_FO fifififf 5 1 fiE%. B 10, event fO S{ffrgt. (Hik)

PWM_F2_POLE i3 [4 GPIO #ilff% FAULT2 {555 % event_f2 Witk O {R Pli%k; 1:
F . (3 5)

PWM_F1_POLE i [ GPIO #ilff FAULT2 {555 % event_f1 Witk O {RiPl%k: 1:
FT . (32 5)

PWM_FO_POLE #{'%3%H GPIO 4[4 FAULT2 {52 e fil % event_fO Bf#tE. O: KA Pi%k; 1:
Bk, (52 5)

PWM_F2_EN ‘& 1 ffift event_f2 i, (i%/ 5)
PWM_F1_EN ‘& 1 ffifg event f1 . (i%/ 5)

PWM_FO_EN ‘& 1 ffifig event_fO [, (i /B)

Register 16.59: PWM_CAP_TIMER_CFG_REG (0x00e8)

ST Se
&N W
5 & S
& Q§w <2$®/ Q\$®Q:$®/
B ofo]  ef:]e]
’oooooooooooooooooooooooooo|o|o|o|o\Reset

PWM_CAP_SYNC_SW ‘& 1 i, s[RI e it 4%, et a5 A e mE. (R5)

PWM_CAP_SYNCI_SEL ptElitiitmylf 2 HiA. O Jo; 1: Emrds O MRS 2 EWres
TFEE S 3 ERg 2 (RS 40 R E GPIO ARy SYNCO ; 5: 3k GPIO R
SYNC1; 6: #H GPIO &y SYNC2. (% /5)

PWM_CAP_SYNCI_EN & 1 i}, ffifesiskemfasmE. (i /5)

PWM_CAP_TIMER_EN ‘' 1 i}, (BT ER#1E APB_clk R, (1% / 5)
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Register 16.60: PWM_CAP_TIMER_PHASE_REG (0x00ec)

E ]

] 0

‘ Reset

PWM_CAP_TIMER_PHASE_REG fifi#icie s i) - BRI O (82 / 5)

Register 16.61: PWM_CAP_CHO_CFG_REG (0x00f0)

§§ @Qv& %
0?§§/ Q/Q\ 03@ Qiﬁ
D Q‘ézoVQ qu O§ O§
@%@é <2$®<2/$®/ <2$®/ Q$®/Q\$®/
’31 13 | 12 11 | 10 3|2 1 0‘
]ooooooooooooooooooooo 0 oo\Reset

PWM_CAPO_SW & 1 fil% {514 O Fryikfsnbilik. (H5)
PWM_CAPO_IN_INVERT ‘& 1 i, 3k GPIO Hilff CAPO /i mi k. (/)

PWM_CAPO_PRESCALE CAPO LRI HiE . i = PWM_CAPO_PRESCALE + 1. (i
/5)

PWM_CAPO_MODE  Fii/3#if5 {1 O LR#kALZ. bit0 oy 1: (ERE T MEATIZ: bit1 S 1: fiifE
IR, (32 5)

PWM_CAPO_EN # 1 i}, {fifief5iE O Fysigk. (i / 5)

Register 16.62: PWM_CAP_CH1_CFG_REG (0x00f4)

. LA G

& A & X Y

g DEME T
’ooooooooooooooooooo|0|o| 0 | 0 |0\Reset

PWM_CAP1_SW & 1}, ik (58 1 Egdsaklmsadtst. (R5)
PWM_CAP1_IN_INVERT ‘& 1 i, 3kET GPIO HiFFfy CAP1 LW/ imige e l. (i) 5)

PWM_CAP1_PRESCALE CAP1 FIHERTI A . T4 = PWM_CAP1_PRESCALE + 1. (i
/5)

PWM_CAP1_MODE i/ 45 {HiE 1 ERYZRT . bit0 Jy 1: fERE T Mk, bit1 Jy 1 fiifg LTt
. (%) 5)

PWM_CAP1_EN & 1 i), fREfEE 1 LRomRFE. (3 5)
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Register 16.63: PWM_CAP_CH2_CFG_REG (0x00f8)

£ ¢
% S
$$§ Qg/%o OQ((/((/Q
N
{@b\ @oﬁtﬁz @o@/ @oéiov&
% Ve Ve 7/ 7/ 7/
& O ™ N
’31 13|12|11|10 3|2 l|0‘
’ooooooooooooooooooo|o|o| 0 | 0 |O‘Reset

PWM_CAP2_SW & 1 fil {51 2 Eryiciomflmkrr. (R5)
PWM_CAP2_IN_INVERT ‘& 1 i, 3k GPIO HiFFf CAP2 LT simig e m. (i / 5)

PWM_CAP2_PRESCALE CAP2 T #i(E. %W #iE = PWM_CAP2_PRESCALE +
1. (8/5)

PWM_CAP2_MODE i/} 4l f5 {518 2 FRfiZkiT. bit0: [ERET R bitt Sy 10 fihE BTG
k. (3% /5)

PWM_CAP2_EN ¥ 1, HEE(EIE 2 Lagshisk. (2 /5)

Register 16.64: PWM_CAP_CHO0_REG (0x00fc)

’ 0 ‘ Reset

PWM_CAP_CHO_REG i O Ik, (Hik)

Register 16.65: PWM_CAP_CH1_REG (0x0100)

C |

’ 0 ‘ Reset

PWM_CAP_CH1_REG f5i& 1 L—ualigkivfia. (k)

Register 16.66: PWM_CAP_CH2_REG (0x0104)

B

’ 0 ‘ Reset

PWM_CAP_CH2_REG {ii 2 Ik, (Hi%)
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Register 16.67: PWM_CAP_STATUS_REG (0x0108)

Y
& S
S
Q"“%z\%z&
&6\ KX cx
& @/@/@/
& AL

w

E TTe]

]oooooooooooooooooooooooooooooooo\Reset

PWM_CAP2_EDGE f{5if 2 b—Uifffl s iiyit. 0: bJkiys 10 FRenr. (Hi%)
PWM_CAP1_EDGE f{5Fif 1 bE—Uifif A 0rayint. 0: bJHiy; 10 Flerr. (M%)
PWM_CAPO_EDGE f{%i O b—Ucfiighfit A S hryiliy. O BT 1 FREd. (Hik)

Register 16.68: PWM_UPDATE_CFG_REG (0x010c)

N}

S § 8 S
FeFoFe OL7

SIEE S

& SR E L
& NavhdddNARNRNg
& A A AR AR AR AR

’31 8 7 6 5 4 3 2 1 0‘
’OOOOOOOOOOOOOOOOOOO0000001010101‘Re5et

PWM_OP2_FORCE_UP il i #fF U B AL (ERFil 2 PWM By 2 A RHfran ok bl s 0. (3%
/5)

PWM_OP2_UP_EN Jt{iiPA K PWM_GLOBAL_UP_EN & 1 i}, {#ifE PWM #:/ERE 2 3L ST 172411
Wi (88/5)

PWM_OP1_FORCE_UP i i Fi IS L RF A A PWM B8 1 A R ar Aot SR . (3%
/5)

PWM_OP1_UP_EN It{iPA N PWM_GLOBAL_UP_EN & 1 i, fiiit PWM #1ESS 1 BRUFIEes)
. (8/5)

PWM_OPO_FORCE_UP i B BU S (R i & PWM $#i4E2% O B3 s il o8 . (12
/ 5)

PWM_OPO_UP_EN t{iiPA &z PWM_GLOBAL_UP_EN ' 1 H}, flifig PWM #:4E#% O R4
. (/5)

PWM_GLOBAL_FORCE_UP i i {1 Hit S e (7 RO (ELHF Agh i MCPWM A5 iy A5 A7 003 -t ) 3 o
. (/5)

PWM_GLOBAL_UP_EN MCPWM Kl A A R A A B RE L. (12 /) H)
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Register 16.69: INT_ENA_PWM_REG (0x0110)

- o @?‘@?‘@?‘ @?‘@?‘
RIS RIS SN S
& OO A AL D08 S S ST P S SO
TS SO S SO RO T30 X OO Po %o 3o
T oo e o Yoy e oS S R S L AE B,
& S RO LTI T 0N IOV IO D U N S
5 ?Q \29’/ N7 Q7 q,ée(\ /\29/ Q,/Q\ /QQ{)Q </§2\</§2Q<:‘?0<<‘?0<<V0<<V\>®0®0/\\®/\\‘\/\\® &\@ A &\@&\@ &\@ &\@
& SIEL SIS

’31 30|29|28|27|26|25|24|23|22|21|20|19|18|17|16|15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0‘

%,
=,
N

2
X
X
o
2N
X
X
1
4

’o o|o|o|o|o|o|o|o|o|0|o|o|o|o|o|o|o|0|0|o|o|o|o|o|o|0|0|o|0|o|o\Reset

INT_CAP2_INT_ENA %4 H FERE 51 2 LA bl A ng b, (2 )
INT_CAP1_INT_ENA Zf H FAEREM 1 1 LA il A ng b, (32 )

INT_CAPO_INT_ENA % FaE{EiE O sk menh . (3 / 5)

/5
/%

F

i

INT_FH2_OST_INT_ENA % H Tk PWM2 LAg— i pEp S e & i il (i / 5)
INT_FH1_OST_INT_ENA % T gk PWMT EAg— PR B & i by (2 / 5)
INT_FHO_OST_INT_ENA iZf; I T{#ified PWMO Fi— i MR e fl & i b . (32 / 5)
INT_FH2_CBC_INT_ENA i%{; i T-lifig i PWM2 i) i% A RS e b & i bk, (58 / 5)
INT_FH1_CBC_INT_ENA % H] Tl PWM1 Ei i i iR e R i . (38 5)
INT_FHO_CBC_INT_ENA %{ i T-(fifigth PWMO b 1)3% JE = s e & i i (32 /) 5)
INT_OP2_TEB_INT_ENA iZ{; i T-#aEH PWM #:4E8% 2 TEB FHa kb, (8 / 5

INT_OP1_TEB_INT_ENA %{ f TflifEh PWM £fEgR 2 TEB Sk i ikt .
INT_OPO_TEB_INT_ENA %{; f TflifiEh PWM #ffEgs O TEB Sl & 1 ki .
INT_OP2_TEA_INT_ENA %7 T-fdifigth PWM #4558 2 TEA il % i ik
INT_OP1_TEA_INT_ENA %7 TEfEH PWM #/ESE 1 TEA Sl A i) Il o
INT_OPO_TEA_INT_ENA %A T-flifiEth PWM #:4E2S O TEA Sl s i) i .
INT_FAULT2_CLR_INT_ENA %71 T-lifE event_f2 gk j5fil kb, (8 / 5)
INT_FAULT1_CLR_INT_ENA %{7 ] TfifiE event_f1 45 ofil i iy ik, (32 /) 5)
INT_FAULTO_CLR_INT_ENA i%{i; /] TfiifiE event_fO £ S fil kbt (/) 5)
INT_FAULT2_INT_ENA %7 Tli6E event_f2 Froamtfil & i k. (58 / 5

INT_FAULT1_INT_ENA %7 T-fifig event_f1 FEaamH il & i bk, (38 ) B
INT_FAULTO_INT_ENA % Tfifg event_fO JFhamffil & iy k. (% / 5)

N
%
drl

S
—~ —~— ~ ~ T~ T
\_/\_/\_/‘-IIT]

i

;

NF

S
ez
i

¢

Ny N
%
i

~~ o /N ~ o~

2zt

%

)
)

INT_TIMER2_TEP_INT_ENA % ] il PWM Sg it 2% 2 TEP it ey rbikr. (3% / 5)
INT_TIMER1_TEP_INT_ENA %{ii ] T-lifE PWM Sg it 2% 1 TEP i prbibr. (3% / 5)
INT_TIMERO_TEP_INT_ENA %{ii ] T-lil PWM Sg 2% 0 TEP ity rbibr. (3% / 5)
INT_TIMER2_TEZ_INT_ENA % ] T-{fiflg PWM g g8 2 TEZ Feffin & iy b . (2 / 5)
INT_TIMER1_TEZ_INT_ENA % ] T-{fiflg PWM g g8 1 TEZ Fffi & i b, (2 / 5)
INT_TIMERO_TEZ_INT_ENA % /] T-{fiflg PWM g1} g8 0 TEZ Fefifin & iy i (32 / &)

INT_TIMER2_STOP_INT_ENA % i T REE 4% 2 {5 (Ll A iy . (32 / 5)
INT_TIMER1_STOP_INT_ENA % fj T REE 4% 1 5 (LA py . (32 / 5)
INT_TIMERO_STOP_INT_ENA % Hj T REE I #% O {5 (L A iy i (32 / 5)
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Register 16.70: INT_RAW_PWM_REG (0x0114)

ORI
S B i R S S S L0 0 F
PRSI XS N N NN SN WV S L
52 FE LR LR LG L i
;O OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO}Reset
INT_CAP2_INT_RAW {53l 2 kg (qf & i it R i RS 6. (i)
INT_CAP1_INT_RAW {53 1 kg (qfal A i IR i RS 6. ()
INT_CAPO_INT_RAW ({538 O Fapigia il & i ity SR a6 (Has)
INT_FH2_OST_INT_RAW fj PWM2 — R P45 AR Ml A 1) T S R A . (LR)
INT_FH1_OST_INT_RAW (ff PWMT1 — ARl & i Wi B e RS L. (HE)
INT_FHO_OST_INT_RAW (i PWMO — P # Al & g Wiy B e RAS AL, (HE)
INT_FH2_CBC_INT_RAW gy PWM2 2 JE I H A il e 1 i) SR iR A . ()
INT_FH1_CBC_INT_RAW i PWM1 2 JE S il e 1 i) R iR S . ()
INT_FHO_CBC_INT_RAW gy PWMO 2 JE I H A i e 1y W i) R iR S . ()
INT_OP2_TEB_INT_RAW i PWM #:Afg% 2 TEB Fffil i i h i a6z, ()
INT_OP1_TEB_INT_RAW Hi PWM #:/E2% 1 TEB SRl A i Wi B dg RS 6. (H i)
INT_OPO_TEB_INT_RAW i PWM #:fEg% O TEB S fil & i h i L ape RS 6. ()
INT_OP2_TEA_INT_RAW i PWM #fE#E 2 TEA S iy i Wi AR S 00 (Hi)
INT_OP1_TEA_INT_RAW i PWM #E#E 1 TEA SRk iy rh Wi AR S0z (Hi)
INT_OPO_TEA_INT_RAW i PWM #E#E O TEA S & iy s Wity AR S 7. (i)
INT_FAULT2_CLR_INT_RAW event_f2 5o i il % 1 v i) R R S 6. (HisE)
INT_FAULT1_CLR_INT_RAW event_f1 55 il % i i) BB R S . (HE)
INT_FAULTO_CLR_INT_RAW event_fO £ i il % 1 v i) R BAR S . (HL3E)
INT_FAULT2_INT_RAW event_f2 J-4f J5 il & (1 Wi s e RS 6. (k)
INT_FAULT1_INT_RAW event_f1 F-4& 5 fil & 1 i e RS 6. (k)
INT_FAULTO_INT_RAW event_fO F-4f J5 il & (1 Wi i JE iR . (k)
INT_TIMER2_TEP_INT_RAW PWM 745 2 TEP Sl A i Wi R a RS 6. (i)
INT_TIMER1_TEP_INT_RAW PWM 7k 1 TEP SRl A i Wi R as RS 6. (i)
INT_TIMERO_TEP_INT_RAW PWM # 5 O TEP Sl & i Wiy R a RS 6. ()
INT_TIMER2_TEZ_INT_RAW PWM 5gH#t 2 TEZ S0l i b JE I RS . ()
INT_TIMER1_TEZ_INT_RAW PWM 5EH#% 1 TEP Sl & i b Wi dEe kS or . (i)
INT_TIMERO_TEZ_INT_RAW PWM 7% 0 TEP Sl 4 i) i Wiy SR RS 07 . (i)

INT_TIMER2_STOP_INT_RAW & if i 2 5 11 fEfil A i P R kA iz (
INT_TIMER1_STOP_INT_RAW & ifii 1 5 1k fefil i P R kA iz (
INT_TIMERO_STOP_INT_RAW &% O 45 115 il A i FP BT SR RS oz (
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Register 16.71: INT_ST_PWM_REG (0x0118)

’31 301 29|28 |27 |26 |25 (24|23 |22(21 (20| 19|18 |17 |16 (15 (14 |13 | 12| 11| 10| 9 8

’OOOOOOOOOOOOOOOOOO

o
o
o
o
o
o
o
o
o
o
o
o
o
o

Y

]

&

INT_CAP2_INT_ST (it 2 L (Hib 2 TR BEREIRAS . (1L%)

INT_CAPT_INT_ST {i5itf 1 Lo Hig i TR BEREIRAS (. (HL%)

INT_CAPO_INT_ST {i5itf O I (Hi i TR BEREIRAS . (1Li%)
S

INT_FH2_OST_INT_ST PWM2 — it Ak A i v BT ) 5 OIS A7 )
INT_FH1_OST_INT_ST PWM1 — i P45 f il % ) Wiy B OS2« )
INT_FHO_OST_INT_ST PWMO — kA A i WY ot oISz - )
INT_FH2_CBC_INT_ST PWM2 3% J& 145 11k 52 (14 v i 1) o e RS o )
INT_FH1_CBC_INT_ST PWM1 3% J& 145 11k 2 114 v i 1) e MRS o )
INT_FHO_CBC_INT_ST PWMO 3% Ji 145 11k 2 14w I 1) o MRS 7o )
INT_OP2_TEB_INT_ST PWM #{E2 2 TEB SR{ffih % i s Wi oSz (
(
(
(
(
(

=
N2

pinin S n s
OW OH ¥

N
&
N2

INT_OP1_TEB_INT_ST PWM #:44% 1 TEB il & i v Wi B eiR S 6«
INT_OPO_TEB_INT_ST PWM #:4F4% 0 TEB il & 1 v W14 B e S 6«
INT_OP2_TEA_INT_ST PWM #4285 2 TEA {:fi & i) b W i) B etk A7
INT_OP1_TEA_INT_ST PWM #4285 1 TEA i K 1) b Wity B etk 07 .
INT_OPO_TEA_INT_ST PWM 425 O TEA ={:fi K 1) b W i) B RS 7
INT_FAULT2_CLR_INT_ST event_f2 £53 fdfil & 1) R T4 BRI S . (L
INT_FAULT1_CLR_INT_ST event_f1 45w il % 4 s T8 B ileiR A6, (
INT_FAULTO_CLR_INT_ST event_fO 45 mifi & ) sH il B e S r. (Hi2)

)

)

N
v v ol vy
D2 2 I 2 )

—_ — — L — o~

\
oy
Nz

INT_FAULT2_INT_ST event_f2 F-4& il & (1 W iR 6. (R
INT_FAULT1_INT_ST event_f1 FFisHHfil & i s i e ok 67 . (i
INT_FAULTO_INT_ST event_fO Ff il & iy W BEieiRAS 6. (H32)
INT_TIMER2_TEP_INT_ST PWM 5gH}28 2 TEP Z{:fil & i 1 Wi BRCIR S . (
INT_TIMER1_TEP_INT_ST PWM 5gH}28 1 TEP Zfil & i Wi BRCIR S . (
INT_TIMERO_TEP_INT_ST PWM 4% 0 TEP il & 1 P i BRGS0 (L

(

(

(

pinlyn|
g

H
X

INT_TIMER2_TEZ_INT_ST PWM 548 2 TEZ Sl % (b Wi B ek s o (e
INT_TIMER1_TEZ_INT_ST PWM Eh}#% 1 TEZ S & i b Wi BEmek S or. (i
INT_TIMERO_TEZ_INT_ST PWM 548 0 TEZ Sl % ¥ b Wi B ek s . (e
INT_TIMER2_STOP_INT_ST gt 2 {5 15l A iy sh bty e R &S0z, (i)
INT_TIMER1_STOP_INT_ST jEmf#s 1 45 k5l iy sh ki) e otk &S00, (i)
INT_TIMERO_STOP_INT_ST Eif# O 45 1k 5l & iy bty e ot A&z . (i)
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Register 16.72: INT_CLR_PWM_REG (0x011c)

RS
RS RTINS Ve A%
P05 TS 30T T SR LT @ ¢ LKL LIS $
\9\\9\8\’\/'\/’\/&/'&/’&/'\/’\/’\/&/&/&/ NN Q\’Q\’Q\’\e\é\e\é\é\e ’QIQ7
R S R o e T T oy o O 08 o5 & & (L 1@ B8 i did 5O ¥
\e\é\é 9" " " 70 &&&&@&0&0%/\/Q/@/\/Q/(],/\/Q/(]//\/Q/Q//\/Q/
QNI O7 O O O O AV AT AV AT LRV QT 1 Q0 QY QT (0 QY Q" QY
S QYR RPN Q7S \/Q/q,/\/Q/Q\/\)\/\)\/\)\/\)\/\)\/Q@Q@ & & & <<,®<<, & &
(AQ’ Q?‘Q?‘Q?‘Q?‘Q?‘Q Q <<‘2‘ ‘2‘0Q QQQC?OQOQQ?‘Q?‘QVQVQVQV&\&\ JIAAXIAXX
’31 30(20 |28 |27 |2 |25|24|23|22|20|20]|19]|18|17]|16]|15|14|13|12|11]|10| 9|8 |7 |6|5|a|[3]|2]|1]0
’OOOOOOOOOOOOOOO 0[0|0[0|O|O0O|O0O|O0O|O0O|O0O|0O|[O0O|0|0]|0]O0 |Reset

INT_CAP2_INT_CLR & 1 WiEIR{FHE 2 FHiZRFAaA R k. (HL5)
INT_CAP1_INT_CLR & 1 BliFR{EIHE 1 Bk b, (R5)
INT_CAPO_INT_CLR # 1 BliFR{51E O EHigkF kg b, (H5)
INT_FH2_OST_INT_CLR & 1 B PWM2 — R PEERVEfl & 0 k. (
INT_FH1_OST_INT_CLR ‘& 1 H[% % PWM1 —k MR fEfl & . (
INT_FHO_OST_INT_CLR & 1 H&EFE PWMO — WMV Efl & i ik, (R

(

(

b

('

ini
di

bini
dm

d
pini
i

INT_FH2_CBC_INT_CLR ‘& 1 B3k PWM2 & J& B 5 fl A i BT
INT_FH1_CBC_INT_CLR ‘& 1 B3k PWMT & J5 B A fl & i T
INT_FHO_CBC_INT_CLR & 1 H}3# [ PWMO 4 & B Efl & i i . (
INT_OP2_TEB_INT_CLR & 1 ik PWM #eERs 2 TEB J5{4fi A 1) Wt o

bm R n R u
dnodmdn

)

INT_OP1_TEB_INT_CLR & 1 Wi PWM #4188 1 TEB FH & 1. (R5)

INT_OPO_TEB_INT_CLR & 1 i PWM #:fE%8 0 TEB Ffi & 1 k. (H5)

INT_OP2_TEA_INT_CLR & 1 Ihis PWM #efEgs 2 TEA S ARl (R5)

INT_OP1_TEA_INT_CLR & 1 I PWM #efkgs 1 TEA ARl (R5)

INT_OPO_TEA_INT_CLR ‘& 1 H}i%[%: PWM HefESSE O TEA S-f R RN . (H5)
INT_FAULT2_CLR_INT_CLR & 1 Wik event_f2 g5l & iy i, (H5)
INT_FAULT1_CLR_INT_CLR & 1 RJi&k event_f1 25 Rl 1) k. (H5)
)

INT_FAULT2_INT_CLR ‘& 1 B}N&% event_f2 Frigmtfil & bk, (H5
INT_FAULT1_INT_CLR ‘& 1 B& event_f1 FFiamHil & by, (H5
INT_FAULTO_INT_CLR & 1 B}&[4 event_fO FFiGH il & b, (H5)
INT_TIMER2_TEP_INT_CLR & 1 H}i# ) PWM 2k 2 TEP Sl Ak iy b . (
INT_TIMER1_TEP_INT_CLR ‘& 1 B} PWM 528 1 TEP il % i ik (
INT_TIMERO_TEP_INT_CLR & 1 & PWM Ei 2% 0 TEP 4l & i bty (
(
(
(

(

(
INT_FAULTO_CLR_INT_CLR ' 1 ik event_fO g5 s mHfil & i . (X

)

)

i
i

o
a4 a8 s

hin
i

INT_TIMER2_TEZ_INT_CLR & 1 Ii}iE[%: PWM g it4s 2 TEZ S5 4 1) v 7«
INT_TIMER1_TEZ_INT_CLR & 1 i} [%: PWM 5 itgs 1 TEZ S5 4 1) v o
INT_TIMERO_TEZ_INT_CLR & 1 iK% PWM 54 O TEZ =54 % 1 v 7 o
INT_TIMER2_STOP_INT_CLR # 1 W& A 2 451k fE ki bk, (HL5)
INT_TIMER1_STOP_INT_CLR ‘& 1 B3R mfgs 1 451k EAk ik, (R5)
INT_TIMERO_STOP_INT_CLR & 1 H}yFRE R O 5 1Lk k. (H5)

Din @y
o dn

in|
di

HE
HE
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17. PULSE_CNT

17. PULSE_CNT

171 Higk

Rk v iR AR 0 Ak 9 BT R A TR B ke R ST — RS ) 16-Dit 3
WA AP ETE, i e T DA s . BNl A — ko i A (55 AR — RIS T2 1
MEFITERIES . BAE S T AT ISR IS I fE -

ko it A 8 LB, & HMALTAE, fv4 o PULSE_CNT_Un,

17.2  Jpiiehiik

17.21 2K

e FOUT 0 LOTAL MODE U e L7 b cho0
PCNT_THR_L_LIM_EN_Un |EN PCNT_CHO_POS_MODE_Un ' PCNT_FILTER_THRES_Un

PCNT_CNT_L_LIM_Un __ | Comparator PCNT_GHO Nie MODE_Un
N LM
i f
. ctrl_ch0_un
filter —
PCNT_THR_H_LIM_EN_Un |EN 0
_—
PCNT_CNT_H_LIM_Un comparator ] inc_dec
P L=
. sig_ch0_un
iter

PCNT_CNT_PAUSE_Un ] inc_dec
PCNT_PLUS_CNT_RST_Un

adder

) T
PCNT_THR_THRESO_EN_Un |EN
R

PCNT_CNT_THRES0_Un_| Comparator
—

PCNT_THR_THRESO_EN_Un |EN
— ™| PCNT_CH1_LCTRL_MODE_Un
PCNT_CH1_HCTRL_MODE_Un
PCNT_CH1_POS_MODE_Un
PCNT_CH1_NEG_MODE_Un

PCNT_CNT_THRES0_Un_ | Comparator
—_—

PCNT_THR_ZERO_EN_Un  |EN
—_———»

0 comparator

>l thr_event

Kl 121: PULSE_CNT fa it ARk

121 ki T RS AR P . A BT PIANEIE - chO Al chl. XN EER DI REMI L. fE P iEiEY
A MEAFESI— M ER AR, BEEERIERATIM. IR R A TR ARRE T DA AT
B ASEAR G T R R AT XHE RIS S S, P R AT DASE R b TR R e AR
B, g R, BRIRMERES . TR A B2 SRS 16-bit s Hieds . B ROE AT AR B R
B, BRI RS — A R ARt AT HURE, W] DAY= A AR

17.2.2 (HEZSmiEsHA G

W EScprik, —ANEE AT A S e AZ RO R m ik 4R - LCTRL_MODE #1 HCTRL_MODE 43
591 AT B A A S AT 5 il 5 5 POS_MODE FI NEG_MODE 4 51l F i & iy A {5 5 1 L TR R BRI
POS_MODE #I NEG_MODE [t &} 1, THEgesis; A REMiEh 2 v, WiHEssn: HEmERR T4
ARORFEFARME, BRSNS, WA . %4 LCTRL_MODE 1 HCTRL_MODE >4 0, F/xA&ik NEG_MODE #
POS_MODE f LA o 1 Fom it (B ERTTHEE A TIERPIRAS, 4T E POS_MODE & NEG_MODE
J 1, RS T ECRAS, RZIRR) s HEAE S A BB E

TERIN T 2T ETH R TR A 0T, SRR/ R S5 DA RS PRBC B e . O Tl L,
N REME S RS RN T — SR, x KT “Te R,
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17. PULSE_CNT

POS_ MODE LCTRL_ MODE HCTRL_ MODE sig I—h when ctrl=0 | sig I—h when ctrl=1
1 (inc) 0(-) 0() Inc ctr Inc ctr
2 (dec) 0(-) 0(-) Dec ctr Dec ctr
0(-) X X No action No action
1 (inc) 0() 1 (inv) Inc ctr Dec ctr
1 (inc) 1 (inv) 0 () Dec ctr Inc ctr
2 (dec) 0() 1 (inv) Dec ctr Inc ctr
1 (inc) 0() 2 (dis) Inc ctr No action
1 (inc) 2 (dis) 0(-) No action Inc ctr

AR TN (sig h—) FEE ], A NEG_MODE A{# POS_MODE,

AWt T OCTERX 4 DM TR N UEEAS . W PAUERR

PCNT_FILTER_EN_Un AT 3E S ThEE o

ZER kPR S L PR
B T AGEIE LASE, B BRI AR A T

XY PRI R A SRR EAT AT A

— WA

5o i E AL PCNT_PLUS_CNT_RST_Un sEEi4es 15 =T 6E

17.2.3 W

PULSE_CNT "I DA # 5 PMWEL AL, 5 MNMER S — vy, wIRAIE
Tk BB 2 A5 43 e

o A . 24 PULSE_CNT AF2F PCNT_CNT_H_LIM_Un i, i

IVAS MR e

o /NTEUE . 24 PULSE_CNT /NF4F PCNT_CNT_L_LIM_Un I}, i 48

PR L

WA HE L RE S

RS, BAICHY 4 ARG S ] LAl B
— ERBER R s, AR SR e REG_FILTER_THRES_Un />y 1 3]

Fe A st (2 PCNT_CNT_PAUSE_Un, AT AR #5314

T I3 S5 3 T

%5 PULSE_CNT ., H:AF PCNT_CNT_H_LIM_Un

PULSE_CNT, H:A PCNT_CNT_L_LIM_Un

o WA EME . 24 PULSE_CNT ZF PCNT_THR_THRESO_Un =3# PCNT_THR_THRES1_Un I}, 77441
M thr_event {55

o E. 4 PULSE_CNT % O i, F=AEAR Y thr_event {55

17.2.4 2545
P 122 AL F ETE O WAV R MiE O ML BN T s
e CNT_CHO_POS_MODE_Un=1, Bi#E sig_chO_un ()b FHi i b4 .

PCNT_CHO_NEG_MODE_Un=0, B} sig_chO_un #) T~ FHE A TIH4L.

PCNT_CHO_LCTRL_MODE_Un=0, R4 ctrl_chO_un W{kHL i, X% A sig_chO_un Ef7is s .

PCNT_CHO_HCTRL_MODE_Un=2, B[4 ctrl_chO_un &R, Xt A sig_chO_un Aatfrdastl.

PCNT_CNT_H_LIM_Un=5, 4 PULSE_CNT #y{g %% PCNT_CNT_H_LIM_Un, PULSE_CNT i&[a[%] O
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17. PULSE_CNT

=
= JUUL L BTUL o ey nouy L

PCNT_THR_H_LIM_Un

camwa o

— —
= JUUUL BT iL oo i buuy &

ctrl_cho_un

bbb LS

PCNT_THR_L_LIM_Un

P& 123: PULSE_CNT 365k i1k

Pl 123 S i O ATl n B, &1 123 i O pyRC 5 15l 122 iy fic & X 5108 -
e PCNT_CHO_LCTRL_MODE_Un=1, H}I24 ctrl_chO_un fKHL I, X4 A sig_chO_un 47 das il .

* PCNT_CNT_H_LIM_Un=-5, 4 PULSE_CNT {{ %] PCNT_CNT_H_LIM_Un, PULSE_CNT i&[al%] O,

17.2.5 #xilvb i

PCNT_CNT_THR_EVENT_Un_IN: Z9H i 5 A Wi, BI—As ot 8@ W, — A /M EE B, w4
HH ] (R T DA S — AN b e, ARl DAIE AL 4% ) b W (e B A S I et e o

17.3 MR
SR | ik B B
R ¥
PCNT_UO_CONFO_REG Configuration register O for unit O Ox3FF57000 | #2/5
PCNT_U1_CONFO_REG Configuration register O for unit 1 Ox3FF5700C | #/5
PCNT_U2_CONFO_REG Configuration register O for unit 2 Ox3FF57018 | #/5
PCNT_U3_CONFO_REG Configuration register O for unit 3 Ox3FF57024 | #2/5
PCNT_U4_CONFO_REG Configuration register O for unit 4 Ox3FF57030 | /5
PCNT_U5_CONFO_REG Configuration register O for unit 5 Ox3FF5703C | #2/5
PCNT_U6_CONFO_REG Configuration register O for unit 6 Ox3FF57048 | /5
PCNT_U7_CONFO_REG Configuration register O for unit 7 Ox3FF57054 | /5
PCNT_UO_CONF1_REG Configuration register 1 for unit O Ox3FF57004 | /5
PCNT_U1_CONF1_REG Configuration register 1 for unit 1 Ox3FF57010 | /5
PCNT_U2_CONF1_REG Configuration register 1 for unit 2 Ox3FF5701C | /5
PCNT_U3_CONF1_REG Configuration register 1 for unit 3 Ox3FF57028 | /5
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17. PULSE_CNT

ZFE

ik

Hihk Vi

PCNT_U4_CONF1_REG

Configuration register 1 for unit 4

Ox3FF57034 | /5

PCNT_U5_CONF1_REG

Configuration register 1 for unit 5

Ox3FF57040 | 3¢/5

PCNT_U6_CONF1_REG

Configuration register 1 for unit 6

Ox3FF5704C | /5

PCNT_U7_CONF1_REG

Configuration register 1 for unit 7

Ox3FF57058 | /5

PCNT_UO_CONF2_REG

Configuration register 2 for unit 0

Ox3FF57008 | /%5

PCNT_U1_CONF2_REG

Configuration register 2 for unit 1

Ox3FF57014 | 3/5

PCNT_U2_CONF2_REG

Configuration register 2 for unit 2

Ox3FF57020 | /5

PCNT_U3_CONF2_REG

Configuration register 2 for unit 3

Ox3FF5702C | /5

PCNT_U4_CONF2_REG

Configuration register 2 for unit 4

Ox3FF57038 | /5

PCNT_U5_CONF2_REG

Configuration register 2 for unit 5

Ox3FF57044 | /5

PCNT_U6_CONF2_REG

Configuration register 2 for unit 6

Ox3FF57050 | 3/5

PCNT_U7_CONF2_REG

Configuration register 2 for unit 7

Ox3FF5705C | 5/%5

VAR

PCNT_UO_CNT_REG Counter value for unit O Ox3FF57060 | His
PCNT_U1_CNT_REG Counter value for unit 1 Ox3FF57064 | Hik
PCNT_U2_CNT_REG Counter value for unit 2 Ox3FF57068 | HiE
PCNT_U3_CNT_REG Counter value for unit 3 Ox3FF5706C | Hid
PCNT_U4_CNT_REG Counter value for unit 4 Ox3FF57070 | Hi¥%
PCNT_U5_CNT_REG Counter value for unit 5 Ox3FF57074 | Hik
PCNT_U6B_CNT_REG Counter value for unit 6 Ox3FF57078 | HiE
PCNT_U7_CNT_REG Counter value for unit 7 Ox3FF5707C | Hik
Pl A2 2%

PCNT_CTRL_REG Control register for all counters Ox3FF570B0 | #/5
v AE D

PCNT_INT_RAW_REG Raw interrupt status Ox3FF57080 | HiE
PCNT_INT_ST_REG Masked interrupt status Ox3FF57084 | Hisk
PCNT_INT_ENA_REG Interrupt enable bits Ox3FF57088 | /5
PCNT_INT_CLR_REG Interrupt clear bits Ox3FF5708C | A5
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17. PULSE_CNT

17.4  %5484%

Register 17.1: PCNT_Un_CONFO0_REG (: 0-7) (0x0+0x0C*)

@)
Q7 & Y R %\cfgv > S
7/ Q/ Q/ 7/ e /7 5 7/ /&
& LSRR &
AN RN ASANAANIAN <
@) QO QC) QC) QO QO QO QO QC)

’31 30|29 28 | 27 26 | 25 24 | 23 22|21 20|19 18 | 17 16| 15| 14 | 13 | 12| 11 | 10 |9 0‘

\O&
(@

’ 0 0 0 0 0 0 0 0 O[O0 11|11 0x010 ‘Reset

PCNT_CH1_LCTRL_ MODE_ Un 4 ¥ # 5 =5 A & ®H F w, H T &k =&
CH1_POS_MODE/CH1_NEG_MODE f{ji%&. (i/5)

O: AEHG 10 S GEINE D, BIAFI); 2, 3: S5 BE T L

PCNT_CH1_HCTRL_MODE Un ¥4 # # {5 2 K M/ @ F w, M F & =
CH1_POS_MODE/CH1_NEG_MODE ji%'&. (/%)

O: MM 1: k% (EMERED, AR 2,3 SRkt A it 4.

PCNT_CH1_POS_MODE_Un T3 EiE 1 il A5 5 ETHITH TG, (395 )
TS 20 TR O, 3 MR AT AT

PCNT_CH1_NEG_MODE_Un JI T i i 1 Bl A5 TR TR, (8/5)
T MRS 20 BRSO, 3 MR AL AT R

PCNT_CHO_LCTRL_MODE_Un 4 ¥ # 5 5 & & ®H ¥ ®, H T i =
CHO_POS_MODE/CHO_NEG_MODE f#jis & &tk =, (/5)

O AENG 10 Sk (IE D, BAEAI); 2, 3: SRkt &z k.

PCNT_CHO_HCTRL_MODE_Un ¥4 & | 5 5 N M ® ¥ v, H + i =
CHO_POS_MODE/CHO_NEG_MODE ffji% &k =, (5/5)

O AMEMG 10 S (EINE D, BAFAN); 2, 3: SRkt fiz k.

PCNT_CHO_POS_MODE_Un JiI T- ML 1 Kl A 5 L TR T AERIC. (i8/55)
1 BIPHEE 20 WIS O, 8t AP TR,

PCNT_CHO_NEG_MODE_Un T 4jlijH O #¥i AfE M2 — A TREATH, T3 TARR
Ko (B/5) 10 HmvHEes: 20 WS 0, 3 X iR s .

PCNT_THR_THRES1_EN_Un AR 0 BBIE 1 LRSI fRER . ( )
PCNT_THR_THRESO_EN_Un k6 1 I O Hokeas i ik, (15/%5)
PCNT_THR_L_LIM_EN_Un 3¢ n f9EI0E 1 e ssmfiifess. (3/5)

PCNT_THR_H_LIM_EN_Un “JEi5c n Y thr_h_lim HEgegsmflienc. (8/5)

/

%
i

/

%
i

PCNT_THR_ZERO_EN_Un #1500 B B AR ERENL. (1B/5)

PCNT_FILTER_EN_Un hHJT n (ki AIEM s MERERL. (39/5)

PCNT_FILTER_THRES_Un ¥£ APB_CLK ™o Jil U] A i e s B B K BUE . AEDE SRR Bhit
EATEL APB_CLK ANy 301 A i) B 0 B . (8/5)
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17. PULSE_CNT

Register 17.2: PCNT_Un_CONF1_REG (n: 0-7) (0x4+0x0C*n)

E

’ 0x000

0x000 ‘ Reset

PCNT_CNT_THRES1_Un i THECEHIC 0 1B 1 E. (39/5)

PCNT_CNT_THRESO_Un Jij THCE HIC 0 19EIfHE O ifE. (3/5)

Register 17.3: PCNT_Un_CONF2_REG (n: 0-7) (0x8+0x0C*n)

B

’ 0x000 | 0X000 \ Reset

PCNT_CNT_L_LIM_Un JIFRCE R IT 0 B8 IME. (89/5)

PCNT_CNT_H_LIM_Un JIFRECE BT n s i moR . (B9/5)

Register 17.4: PCNT_Un_CNT_REG (n: 0-7) (0x28+0x0C*)

% s

S Q\’O
Q)%Q)C\
A

’31 16 | 15 0‘

’OOOOOOOOOOOOOOOO

0x00000 ‘ Reset

PCNT_PLUS_CNT_Un ZAFfFa At ST 0 W4 BTV ECi (8, PTBtER PR (R

1i52)

REFER 451 ESP32 # A%:% Fijt V4.0



17. PULSE_CNT

Register 17.5: PCNT_INT_RAW_REG (0x0080)

& DpOepieepionien

’31 8| 7 6 5 4 3 2 1 0

|
0x0000000 010100 [0]0]0]|O0 |Reset
| |

PCNT_CNT_THR_EVENT_Un_INT_RAW PCNT_CNT_THR_EVENT_Un_INT H 7 A9 J5 45 A Wik &5

firo (HE)
Register 17.6: PCNT_INT_ST_REG (0x0084)
'\§& LKL LKLKL KL
S T

i QTL LK TL T TETL K
& QS eO e e pien

o
o
o
o
o
o
o
o
Y
)
Y
@
+

] 0x0000000

PCNT_CNT_THR_EVENT_Un_INT_ST PCNT_CNT_THR_EVENT_Un_INT W i4 J# i W7 1R 35
fr. (k)

Register 17.7: PCNT_INT_ENA_REG (0x0088)

R SN
RARARRRNS
Sl oS
NSNS
P L

SIS

AN A7 K 7K K7

AR

QG*G* >

4

&
S )

P <58
\J\QJ% O QQ @)
6

’31 8| 7

.

)

5 3 2 1 0

|
’ 0x0000000 olo|lo|ofo|o|ofo \Reset

PCNT_CNT_THR_EVENT _Ur_INT_ENA PCNT_CNT_THR_EVENT_Un_INT Hi¥idiae . (52/5)
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Register 17.8: PCNT_INT_CLR_REG (0x008c)

S
s ST I
\@% O 6O 6O O O O O O

|
0x0000000 01000 |[0]0]|0]|O0 |Reset
| |

PCNT_CNT_THR_EVENT_Ur_INT_CLR Ji-F i PCNT_CNT_THR_EVENT_Un_INT #ilf. (H5)

Register 17.9: PCNT_CTRL_REG (0x00b0)

<
O ¥ O ¢ ©
1) S N e e e A A N e e e R R S
& Q)@%&%&%\/é\/é\/éagéa%/é%/é%gé\/é\?é&/é&/
\@% \@%QQQQQQQQQQQO QQQ O 00 O O O O O O
8

’31 17|16|15|14|13|12

0

-
oy
-
15
©

] 0x0000 |o|0|1|o|1

PCNT_CNT_PAUSE_Un FF#H{= 0 n i, (8/5)

PCNT_PLUS_CNT_RST_Un I FiEZEHI0 0 Bt . (B0/5)
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18, 64-bit ® 8t %%

18. 64-bit 5}y

18.1  Hitik
ESP32 Py 4 - 64-bit Ml I 48 . 49 A0 A 16-bit BB/~ 64-0it W] (2 ToHr i k- /
RS
ESPB2 HEMT 40 2 41, 541 2 4. TIMGH_Tx g 1 AU, x R A4
R R

© 16-Dit IYATAMGEE . MBI MY 2-65636

« 64-bit BE RS

o WIREEHOFLE / RIS A S

o BRI AR

o JEET AT

o S TR

o SR DT 1A

o HLPA PR T Y

18.2  Yjhehiiid
18.2.1 16-bit HisrMigy

HEASE M EERLA APB i (475 APB_CLK, it 1l 80 MHz) fFE A BE At 4. 16-bit Filp 43iae i APB i frik
Fropsgt, 7 e S s it (TB_clk ). TB_clk i — A, ik S e & 1) B A— 2l 1) — . e 2547
i TIMGn_Tx_DIVIDER Fg' 8735 s BREHT . a0 FE I (752 TIMGn_Tx_DIVIDER )., 72 I} 4 (5 BE I L B 71 7
WS S P EON US54 o T Wi vl DAXS APB I #hadEAT 2 £1) 65536 197398« AR, TIMGn_Tx_DIVIDER
N1 a2 /Y, BRI S 2; TIMGA_Tx_DIVIDER 24 O B}, Hf4p4iiigs 2 65536. 4 TIMGn_Tx_DIVIDER A
HAEREAE, WP SRl R B E 45

18.2.2 64-bit WALV 502

TIMGr_Tx_INCREASE . 1 i3 n] AKF 64-bit i He it 2 5B B h ) B el Tt g [AmF, 64-bit i
R SCRR B BB I BRI BN BRI, TR BT BOE (E I 2 i A A

TIMG/_Tx_EN # 1 sl n] ARERES S I, ISR T8, A TIMGN_TX_ EN BB & 1 mifR
FRHAEAE . 5% TIMGn_Tx _EN S E R B0 B SO THEE OE, (BE & TIMGn_Tx_EN it ECR 24k
=

BT DAE ) 254728 TIMGr_Tx_LOAD_LO #i1 TIMGn_Tx_LOAD_HI T i1 538 M. TEHMEBNS, ZFfEss

TIMGn_Tx_LOAD_LO FI TIMGn_Tx_LOAD_HI [{E A4 28 Hi 5] 64-bit IHEHER N . RE (IR A EHr
) B (BRI ERT N ER) Sl FRmER. AR TIMGH_Tx_AUTORELOAD & 1 W] DAfE e 1)
ShEHTNE . WA A S ER R R, AR S TR S Ak sk i TR R TR R AR
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18, 64-bit ® 8t %%

TIMGn_Tx_LOAD_REG BT Ak 7] DAl & 40 BT S8 4%, BBl & 22 . Bt e i vk
7% TIMGn_Tx_INCREASE {8 57 Z) 20 A8 it 31 4leps i1 5500 1

B BRI R T g . (R T2 64-bit, CPU HAEDAPA 32-bit fHAYEBE . I EEHE B /e &
PN TIMGN_TXLO_REG I TIMGn_TxHI_REG. 7E TIMGn_TXUPDATE_REG | SA£ &5 AT A DY |- 64-bit 5
IS EB AP AP AEds e 25, B AT DATEARA] I (A SEIR AT A7t o IR AT LA 1 B3 A g5 A0 0 125 7 I £ 2

PEAHAR IR

18.2.3 iy /|

SE IS AT DA A, OB S5 LTINS A . ARE RS TIMGH_TX_ALARMLO_REG A
TIMGr_Tx_ALARMHI_REG fYE 55 T 24 Bl IO (E, MBS 2P fr i B I, TR (e i 1
(ER M, MEPENSERS T CEN T LEnE) ST (G TR T ERS) AuiiE b i, 75
AL, (EREIRE I RES T B AN . IEMRE)S, MERREAI A G E -

18.2.4 MWDT

FAER BRI WG A ERERTVENS (50 MWDT) A4 Kafras. ARSI T s EE,
DIRERIBTE S FE |10 5E AR T

18.2.5 il
* TIMGH_Tx_INT_WDT_INT % -F WA 11080 & I 2 T B 5 72
* TIMGA_T_INT_TA_INT iZHp b ih 2 i) s 1 _EAYHRE SR A
o TIMG_Tx_INT_TO_INT % kb Bib % O b AR Fuf A

18.3  #HAFdisNF

K K TIMGO TIMGH ]

SEIT AN O M Rl o5 12 2%

TIMGn_TOCONFIG_REG Timer O configuration register Ox3FF5F000 | Ox3FFB0000| #/5

TIMGNn_TOLO_REG Timer O current value, low 32 bits Ox3FF5F004 | Ox3FF60004 | Mz

TIMGn_TOHI_REG Timer O current value, high 32 bits Ox3FF5F008 | Ox3FFB0008 | H ik
Write to copy current timer value to

TIMGn_TOUPDATE_REG Ox3FF5F00C| Ox3FF6000C| HE
TIMGn_TO_(LO/HI)_REG

TIMGNn_TOALARMLO_REG Timer O alarm value, low 32 bits Ox3FF5F010 | Ox3FF60010 | /5

TIMGn_TOALARMHI_REG Timer O alarm value, high 32 bits Ox3FF5F014 | Ox3FFB0014 | i52/5

TIMGn_TOLOADLO_REG Timer O reload value, low 32 bits Ox3FF5F018 | Ox3FFB0018 | /5

TIMG_TOLOAD_REG Wite - to- reload - timer - oM | oerer0o0| oxaFFe0020|
TIMGN_TO_(LOADLOLOADHI)_REG

eI 1 A E R A AR 2%

TIMGn_T1CONFIG_REG Timer 1 configuration register Ox3FF5F024 | Ox3FF60024 | /5

TIMGn_T1LO_REG Timer 1 current value, low 32 bits Ox3FF5F028 | 0x3FF60028 | H i

TIMGn_T1HI_REG Timer 1 current value, high 32 bits Ox3FF5F02C| 0x3FFB002C| H ik
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18. 64-bit & it 33

A4S ik TIMGO TIMGH Tl
Write to copy current timer value to

TIMGNn_T1UPDATE_REG Ox3FF5F030 | Ox3FFB0030| RE
TIMGN_T1_(LO/HI)_REG

TIMGn_T1ALARMLO_REG Timer 1 alarm value, low 32 bits Ox3FF5F034 | Ox3FF60034 | /5

TIMGn_T1ALARMHI_REG Timer 1 alarm value, high 32 bits Ox3FF5F038 | Ox3FF60038 | /5

TIMGNn_T1LOADLO_REG Timer 1 reload value, low 32 bits Ox3FF5F03C| Ox3FFB003C| /5

TIMGN_T1LOAD_REG Wite - to.reload - fimer - from Ox3FF5F044 | Ox3FF60044 | HE
TIMGn_T1_(LOADLOLOADHI)_REG

RGAT Vet S B A % A2 2

TIMGN_Tx_WDTCONFIGO_REG | Watchdog timer configuration register | Ox3FF5F048 | 0x3FF60048 | /5

TIMGn_Tx_WDTCONFIG1_REG | Watchdog timer prescaler register Ox3FF5F04C| 0x3FFB004C| /5

TIMGn_Tx_WDTCONFIG2_REG Watchdog timer stage O timeout value | Ox3FF5F050 | Ox3FF60050 | #2/5

TIMGn_Tx_WDTCONFIG3_REG Watchdog timer stage 1 timeout value | Ox3FF5F054 | Ox3FFB0054 | /5

TIMGn_Tx_WDTCONFIG4_REG Watchdog timer stage 2 timeout value | Ox3FF5F058 | Ox3FF60058 | /5

TIMGn_Tx_WDTCONFIG5_REG Watchdog timer stage 3 timeout value | Ox3FF5F05C| Ox3FF6005C| /5

TIMGn_Tx_WDTFEED_REG Write to feed the watchdog timer Ox3FF5F060 | Ox3FFB0060| RE

TIMGn_Tx_WDTWPROTECT_REG| Watchdog write protect register Ox3FF5F064 | Ox3FFB0064 | 32/5

vh RO A7 2%

TIMGN_Tx_INT_RAW_REG Raw interrupt status Ox3FF5F09C| Ox3FFB009C| H ik

TIMGN_Tx_INT_ST_REG Masked interrupt status Ox3FF5FOAOQ| Ox3FFBO0AO| H i

TIMGN_Tx_INT_ENA_REG Interrupt enable bits Ox3FF5F098 | Ox3FF60098 | /5

TIMGNn_Tx_INT_CLR_REG Interrupt clear bits Ox3FF5F0A4 | Ox3FFBO0A4 | HE
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18, 64-bit ® 8t %%

18.4 FHAids
Register 18.1: TIMGn_TxCONFIG_REG (x: 0-1) (0x0+0x24*x)
N SS9
&7 & 2
S P » SG
KHAH AR N KA AR
CQ\N/CQ{\/CQ\N/ C/){\/ Cj\’\/d\/d\/
NN N NN
‘ 31 (30 (29 |28 1312 | 11 | 10 ‘
\ o1 0x00001 olofo ‘Reset

TIMG _Tx_EN & 1 )5, @i x B8 ife. (50/5)

TIMG/_Tx_INCREASE ' 15, Emfds x IIFEI TRt SAERE S ph RS W55, Enfd
X TR A I R R . (B5)

TIMG/_Tx_AUTORELOAD ¥ 1 J5, &% x HU& [ shmHmsting. (3¢/5)
TIMG/_Tx_DIVIDER 1148 x il (Tx_clk) fUTisM g, (/%)
TIMGn_Tx_EDGE_INT_EN & 15, & &4 Nl . (5/5)
TIMG/_Tx_LEVEL_INT_EN & 1 J5, % £ A ar g k. (305)

TIMGn_Tx_ALARM_EN ‘& 1 )5, lR¥E(ERE. MEMRESE, WAHINES. (B/5)

Register 18.2: TIMGn_TxLO_REG (x: 0-1) (0x4+0x24*)

E ]

’ 0x000000000 \ Reset

TIMG_TxLO_REG 7£ TIMGn_TxUPDATE_REG Bl J5, EHTEe x BHEHEEL % 32 (7 n] DAk
BEE. (i)

Register 18.3: TIMGn_TxHI_REG (x: 0-1) (0x8+0x24*x)

E )

’ 0x000000000 \ Reset

TIMG_TxHI_REG 7£ TIMGn_TXUPDATE_REG E{H 5, EH2% x I Eae i e 32 (7 n] ARt
e (Hik)
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Register 18.4: TIMGn_TxUPDATE_REG (x: 0-1) (0xC+0x24*x)

E ]

’ 0x000000000 \ Reset

TIMG/_TxUPDATE_REG 5 {Tfi Eifih & 5 Il i x WP EETHRARMEC BT (R bl X 24 BT fEL AT i 2 A
EFfER) . (RE)

Register 18.5: TIMGn_TXALARMLO_REG (x: 0-1) (0x10+0x24*x)

E ]

’ 0x000000000 \ Reset

TIMG/_TxALARMLO_REG 7 i 44 x IfEE T il A S fELAG A 32 2. (3/5)

Register 18.6: TIMG/_TxALARMHI_REG (x: 0-1) (0x14+0x24*)

E ]

’ 0x000000000 \ Reset

TIMG/_TXALARMHI_REG & It} i x Inf BT e il A B AR AELAY 5 82 2. (30/5)

Register 18.7: TIMG/_TxLOADLO_REG (x: 0-1) (0x18+0x24%x)

E ]

’ 0x000000000 \ Reset

TIMG/_TxLOADLO_REG /EH}#§ x I & 4ss = Hrm i n (% 32-bit (. (3%/5)

Register 18.8: TIMG_TxLOADHI_REG (x: 0-1) (0x1C+0x24*x)

E ]

’ 0x000000000 \ Reset

TIMG_TxLOADHI_REG g} #% x B0 S gk i s 32-bit (. (5/5)

Register 18.9: TIMG_TxLOAD_REG (x: 0-1) (0x20+0x24*x)

’ 0x000000000 \ Reset

TIMG/_TxLOAD_REG  E{LAu{Fifi A i i x W HATERSEHNE . (R5)
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“}*s

Register 18.10: TIMGn_Tx_WDTCONFIGO_REG (0x0048)

@) @) Q
S O
so 8 P S
N2 RS
<O@\:\é & & Q{bo
N v el ol ; > %)
& @«C’ & & LS @
S &S ST S S &
E QT EEE O §

RN K+ '\*/ '\T/ N K K7 K7

7/ 7, <\ 7/ (\ 7/ N/
JEHE AR A ST X AP AR RS
‘ 31 | 30 29 | 28 27 | 26 25 | 24 23 | 22 | 21 | 20 18 | 17 15 | 14 ‘

\0| 0 | 0 | 0 | 0 |o|o| Ox1 | ox1 |1\Reset

TIMG/_Tx WDT_EN ‘# 1 j5, SWDT ffift. (3/5)

TIMG/_TxS_WDT_STGO FirEf O lit'®. 0: %, 1: vhiy, 2: 567 CPU, 3: B &S, (3/5)
TIMGn_Tx_WDT_STG1 Bt 1 fit'E. O: XM, 1: ik, 20 Z4 CPU, 3: BAiR%. (B/5)
TIMG_Tx_WDT_STG2 BB 2 it . 0: 360, 1: fhlky, 2: {7 CPU, 3: B E%. (/E)
5)

TIMG/_Tx_WDT_EDGE_INT_EN & 1 J5, fifid @ iha§ x (B Berb W= A= i), 27 AR i i i o
Wro (3/%5)

TIMG/_Tx_WDT_LEVEL_INT_EN & 1 J5, 4035 00 B b W= A ], 27 A B P fil ko
Wro (/%)

TIMGn_Tx_ WDT_CPU_RESET_LENGTH CPU &/ g5 K%, 0: 100ns, 1: 200 ns, 2: 300 ns,
3:400ns, 4: 500 ns, 5: 800 ns, 6: 1.6 us, 7: 3.2 us, (B/5)

TIMG_Tx WDT_STG3 [frB 3 HiE . O: %M, 1: &, 2: Z i CPU, 3: M &%, (it

dT

TIMG_Tx_WDT_SYS_RESET_LENGTH Z& & {55 KE%#E. 0: 100 ns, 1: 200 ns, 2: 300 ns,
3: 400 ns, 4: 500 ns, 5: 800 ns, 6: 1.6 us, 7: 3.2 us. (F/5H)

TIMG_Tx_WDT_FLASHBOOT_MOD_EN ‘& 1 J5, Flash J2#igdflige. (3/5)

Register 18.11: TIMGn_Tx_WDTCONFIG1_REG (0x004c)

<
@QVV
&
o ’
&
g
{\/
Ny
‘ 31 16 ‘
‘ 0x00001 \ Reset
TIMGn_Tx_ WDT_CLK_PRESCALE SWDT W #h i/ M es(H, ¥ %X = 125 ns *

TIMGn_Tx_WDT_CLK_PRESCALE. (/%)
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Register 18.12: TIMGn_Tx_WDTCONFIG2_REG (0x0050)

E ]

’ 26000000 \ Reset

TIMG/_Tx_WDTCONFIG2_REG SWDT HJ4f &35 sf B O #amf ). (32/5)

Register 18.13: TIMGn_Tx_WDTCONFIG3_REG (0x0054)

’ 0x007FFFFFF \ Reset

TIMGn_Tx_ WDTCONFIG3_REG SWDT il &1 BB 1 d8ifisal. (352/5)

Register 18.14: TIMGn_Tx_WDTCONFIG4_REG (0x0058)

’ OX0000FFFFF \ Reset

TIMG_Tx_WDTCONFIG4_REG SWDT 4 J& 1 B Es 2 d8afatal . (352/5)

Register 18.15: TIMGn_Tx_WDTCONFIG5_REG (0x005c)

’ OXO0000FFFFF \ Reset

TIMGr_Tx_WDTCONFIG5_REG SWDT H4f 50 sh B 3 #amt e . (352/5)

Register 18.16: TIMGn_Tx_WDTFEED_REG (0x0060)

’ 0x000000000 \ Reset

TIMGn_Tx WDTFEED_REG E{Lf[{§3Kz SWDT. (H5)

Register 18.17: TIMG_Tx_ WDTWPROTECT_REG (0x0064)

E ]

’ 0x050D83AA1 \ Reset

TIMG/_Tx_WDTWPROTECT_REG  #I %57 A M AR FIM(E, BRI RE. (89/5)
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N
S

%

o

A
7

Register 18.18: TIMGn_Tx_INT_ENA_REG (0x0098)

e?‘
ST
S KHAH A
Q){AQ) Cg\x/@\/d\/

\‘\Q’% ,\\Q&\Q&\Q
’oooooooooooooooooooooooooooooooo\Rese»c
TIMG_Tx_INT_WDT_INT_ENA TIMGh_Tx_INT_WDT_INT i i wifdifefr. (i5/%)
TIMG/_Tx_INT_T1_INT_ENA TIMGr_Tx_INT_T1_INT i sh i ffife i, (39/5)

TIMG _Tx_INT_TO_INT_ENA TIMGr_Tx_INT_TO_INT sl ki e fr. (35/5)
Register 18.19: TIMG_Tx_INT_RAW_REG (0x009c)
N
T
SES
O
$Q,<\/ o/
Q\Q)& /\+’/\+g/\+’
(\/ \\/ Ve
B 2] ]
]ooooooooooooooooooooooooooooo|o|o|o\Reset
TIMG_Tx_INT_WDT_INT_RAW TIMGn_Tx_INT_WDT_INT H¥ii i H ks . (HiE)
TIMG_Tx_INT_T1_INT_RAW TIMGA_Tx_INT_T1_INT s e G P WRk S 6. (Hi2)
TIMGA_Tx_INT_TO_INT_RAW TIMGn_Tx_INT_TO_INT B B HE PRk Sz, (Hi)
Register 18.20: TIMG_Tx_INT_ST_REG (0x00a0)
A
L NN
A=)
SSE
&Q«\/ Qr
S KH R A
§ CRCNCN

\@% &\Q '\\® '\\®

’31 3| 2 1 0‘

]oooooooooooooooooooooooooooooooo\Reset

TIMG_Tx_INT_WDT_INT_ST TIMGr_Tx_INT_WDT_INT it Bl Rk S 6. (H3%)

)

)
)

TIMG/_T_INT_T1_INT_ST TIMGA_Tx_INT_T1_INT "W il P WRR S A7 (

T
s

TIMG _Tx_INT_TO_INT_ST TIMG_Tx_INT_TO_INT " Wi 5 i H R &S5 07 . (

i
S
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)

Register 18.21: TIMGn_Tx_INT_CLR_REG (0x00a4)

Q\
7
T IK7
SR
\$Q,<\/ o/
D ENEONEENE
S NN
& RN
N AR

B 2] ]

]ooooooooooooooooooooooooooooo|o|o|o\Reset

TIMG_T_INT_WDT_INT_CLR ‘& 1 iZ (AT R TIMGA_TX_INT_WDT_INT iy, (H5)
TIMG/_T_INT_T1_INT_CLR ' 1 Zf7PATERR TIMGA_Tx_INT_T1_INT i, (H5)

TIMG/_Tx_INT_TO_INT_CLR & 1 Z{7 LAWK TIMGn_Tx_INT_TO_INT #iifr. (HE)
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19. A1 Eet &

19. Al 1Fentds

19.1  Hifik

ESP32 Wy =AE T IAER SR P ER S rh 4 —A (BREERGATIMER S, 4850 MWDT), RTC
Wik —A~ (FrfE RTC &I 1MER AR, 452 RWDT). AATHURIHAFSRE CF R & S B0y AR TR,
BV E RS AR B RGN PR o B TIH0E N A DU A B B 4028 24 Wi 9 BB T INFIR] (R0 IR
KUETIRERS:, SO BT RERRC A N =S Fhsh (R g —Fh. XLeahfisid: Fir. CPU &fi. WK
MMAGRE L. b, JA RWDT B A RGN0, FAEAEHE RTC M LRGN BER . S0 B
IS IS TR T B

1t Flash JEzhE, RWDT F155—4> MWDT £ B 317 E LA AIE & 3l e

19.2 2
o AABBL, I BOHS ALA BA  E E A
o B[y B R s ]
o T BGEERT, SoRBUFIURNTRESE R —Fh (i, CPU &z, WM RS NL)
o 32-bit AR
o Efidr By 1l RWDT Hl MWDT Bl &g A /N O il g

* Flash j{af&
WRAEFE A Y, SPI Flash fyshid feis A se i, BlIMESEBENS RS

19.3  Jpiiefiik
19.3.1  Wbhh

RWDT (itepi2 RTC 12 mah, SRk 32 KHz, MWDT HHpER BT APB BP, Zad n it E Ry 16-bit
T igies i th 25 MWDT, RWDT A1 MWDT [# B8 FH AESR 2l 32-bit I 4R . 247 MR B 24 mr b B i
BFSTIE], RFA T4 RIPY BORC =R B, BRI RS E AL, N —BBosEsh.

19.3.1.1 &4k
RWDT Fil MWDT (i figit &0 5F T4, AWM O #ATEINIEL 3, FRRIFINIEL O THTFFIA. AW BUBI SRz
] T A B

ATSR AR VI S BT BRI, DA 30 R T ARSI B

o il & H T
anpy BOR R, Wkl A .

e (i CPU i
WY BSERT, EifsE CPU W%, &7 MWDTO CPU H g% {7 PRO CPU, % {7 MWDT1 CPU Hig%&E 11
APP CPU, #R¥EA[EALE, &7 RWDT CPU W RAE (4, — Ao g {7 CPU W%,
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19. A1 Eet &

e ANERS
Wl Bokmy, i MWDT fENRY ERGER S BRI A, ERG 2 CPU MIFTA Sk, HRTC
e Msh, AEEAL

o RALERGH RTC
nprBEny, ERGAM RTC [N L. MEhfEMATE RWDT sacsl.

. %P
VA BT R GEARTE

LEPERAI,, BTV ERGRER I EIGE O, AR A O EH I -

19.3.1.2 ‘HfgP

WA MWOT Hil RWOT # ] g A2 iR S 0. S BRIRE, WA T IA#IILA 5 R R 5 77 . MWDT
{27744 TIMERS_WDT_WKEY, RWDT {27744 RTC_CNTL_WDT_WKEY. &7}, Xee2Ffrasiwl b
oy OX50DB3AAT, M AP FF g ERECE , HIRIEERE. LIS, BR T H % RO AR AR LAS , TE BRI 27 A7
HADALE WOT S 77as LS EBIES YA . R AT 255 WDT:

1. KSR

2. WETE S A AR SR

3. HHHREE LY
19.3.1.3 Flash 2z
e Flash JEghid i, ERbgR4l 0 (TIMGO) iy MWDT I RWDT HahfliE. WA 10 B B O Bk
HHERENHEE M RS . G, MWiEE 2 TIMERS_WDT_FLASHBOOT_MOD_EN 3k 3[4 MWDT Flash

FEPELF . X RWDT, 3% %% RTC_CNTL_WDT_FLASHBOOT_MOD_EN . #XJi5, 4] DARCE MWDT
1 RWDT,

19.3.1.4 ZA7ds

MWDT 25 {78 /2 e I g TAH g —5B 0, TEE s T2 A g HiA . RWOT Zf7es 2 RTC T —i
5y, 1E RTC 2fras T A .
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20. eFuse =4 %

20. eFuse #il7e

20.1  Hifid

ESP32 24~ eFuse, HAfrtfids RS MEN—FED RIEAFHEEANOL, eFuse Y bit —HgkeE 8 1, A
REMKAZ ]y O, eFuse Pl i IR HBRAE 2 O eFuse AN RGESEH IS bit BI5ES .

XEERG SR LT Al Id eFuse 45 Bl 8RR PRI, A28 B h B P FRLBR AL o

20.2 R4tk
. 2T NRESH
o BETiRY (i)
o SRPFBIURD (T3%)

20.3  Yyiethiid
20.3.1 &5k

eFuse i T 27 MRESE, S RAESEHINLWAR , HAPR S TEaI5R 79 Fs . Hr, efuse_wr_disable.
efuse_rd_disable. coding_scheme., BLKS3_part_reserve iX 4 TR FES45 eFuse 51 #5 HIEHH % .

%19 RESH

5% J efLEe_wr_disabIe efusefrd_disable .
Fe5 R AP EERR

efuse_wr_disable 16 1 - i eFuse 14§
efuse_rd_disable 4 0 - il eFuse F il &
flash_crypt_cnt 8 2 - & Flash Jings/fiss
WIFI_MAC_Address 56 3 - Wi-Fi MAC #i3i#1 CRC
SPI_pad_config_hd 5 3 - B SPI /O it B3] Fo AN il
chip_version 4 3 - i R
XPD_SDIO_REG 5 - 75 Flash 3788 F

fid & Flash 7%
SDIO_TIEH 1 5 - HE: & 1Hh83.3V;

HOmN 1.8V

g XPD_SDIO_REG
sdio_force 1 5 - F1 SDIO_TIEH

se i Flash 75 %
BLKS3_part_reseve 1 5 - the usage of BLOCK3
SPI_pad_config_clk 5 6 - F¢ SPI /O it & 21| A
SPI_pad_config_q 5 6 - F SPII/O it & 21 Ha~ 45 B
SPI_pad_config_d 5 6 - K SPII/O e B 2 HeA )
SPI_pad_config_csO 5 6 - ¢ SPI/O it i 21| AN )
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20. eFuse =4 %

2% frE efuie_wr_disable efusefrd_disable Hik
Fe5 RY AR
flash_crypt_config 4 10 3 T Flash 25 /in%s
coding_scheme* 2 10 3 e eFuse #Eii #%
console_debug_disable | 1 15 B, %ﬁq ROMBASIC
=1 G fallback i,
abstract_done_0 1 12 - YesE Secure Boot [T
abstract_done_1 1 13 - HYe2E Secure Boot [ FS
JTAG_disable 1 14 - R JTAG
download_dis_encrypt | 1 15 - B Flash fifss/nss
download_dis_decrypt | 1 15 - B Flash fifss/hnss
download_dis_cache 1 15 & Download LA K]
Cache
key_status 1 10 3 P BLOCKS @24 JH
i1
BLOCK1* 256/192/128 | 7 0 ¥ Flash i/ ins
BLOCK2* 256/192/128 | 8 1 Secure Boot %44
BLOCKS* 256/192/128 | 9 2 FH P 25 4H

20.3.1.1  &4:%: % efuse_wr_disable

Y5 4) efuse_wr_disable Yo T I R R SECE R T RE RIS 1EN—DRGESEL, efuse_wr_disable
W HA B R AT He 5 AP IR S

HRNDRESHRLTRERPIRE, WRGESHRGEES 1) bit BB O PERE M 1. HE SR bit ©
201, BAEYR . FRDRESELTRERFRES, WL ARESEE A bit #ICEFRCE S . AR
PG bit FKITH O, EHEEM bit KL Hh 1.

BARESEIBE RIIRNT Y. efuse_wr_disable f)—A4> bit. 4EARGSETMY) bit 2 0 B, FIRMR
FHSRARL TGRS BEDNRESECTNVF bit 1 i, BRERESHELTHREGHRPIRS. MR
MERFESHC R TRELRIPRE, WA T HIRES. 2 79 #id THE N RESHIRE RIS R4 H
efuse_wr_disable {#f4~ bit P&,

20.3.1.2 Z5:5 % efuse_rd_disable

2T NARGSHPA 21 DAZHAF PRSI 2R, X 21 PRGBS UL 79 F “efuse_rd_disable {15
Bpgape —gr, XENAER <7 MRS RLERGSEAEALATRHEA Tl eFuse 42 il 45 A PRI,
HHA T ) P ey S PR Bt

HoR Y 6 MARESHAERAE T HAF BRI ORI, WET VAT SR i AR AR . e T4 T4
PFEEAR IR, H RERRE AT -

= 79 W “efuse_rd_disable # AR —FHiid TiX 6 DN RESHI IR RS AR H
efuse_rd_disable [~ bit geig. Z%:54 efuse_rd_disable Hiy%A bit 2 0, FIR I bit 453 R 5S4k
T AR RS . 5 RS S 4L efuse_rd_disable H1i¥3EA bit 3 1, F/Ritt bit 4B RS SEAE T #4413
BURPPARES . R RGESEC A TR AR, WAL T AR TS o
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20. eFuse =4 %

20.3.1.3 &% %%L coding_scheme

WmFE 79 i, R55% BLOCKT,

i) bit B Uh &N

#¢ 80: BLOCK1/2/3 4t

BLOCK2, BLOCKS3 fifi;

== = |
JU/—(EE

ey BEMRAIEH R — 1 RESE
coding_scheme ye,ﬁgo 4% BLOCK1, BLOCK2. BLOCKS B B2 Y, 1HiX 3 > RGeS 4UE eFuse H1 (5 ]

o X B PRGEBHE BN HE eFuse HHIRAFIH{EZ [BIFFFER AU X &R - Bk S ILE 80.

coding_scheme[1:0] BLOCK1/2/3 {3 %« Yahth 7= eFuse H1i1 bit %
00/11 256 e[Sl 256
01 192 3/4 ity 256
10 128 HI G i 256

AT X =g 5 75 Xl

fridke, Mo,

* BLOCKN FrR7E%2%1 BLOCK1, BLOCK?2 5f BLOCKS,

e BLOCKNI[255:0]. BLOCKNI[191:0]. BLOCK N[127 : 0] 43 3R =Rt )7 =20 F X L RG240
&/ bit,

* “BLOCKN|255 : 0] /X LN RES G gl 2 JF 41 bit, HI7E eFuse H1i¥ &4~ bit.
A4ty Ji X
*BLOCKN[255 : 0] = BLOCKNI[255 : 0]
3/4 Gty Ji X

BLOCKN/[7:0] = BLOCKNI[48i + 8j + 7 : 48i + 8]
*BLOCKN?[7:0] = “BLOCKNI[64i + 8j + 7 : 64i + 8j]

i€{0,1,2,3}  j€{0,1,2,3,4,5}
i€{0,1,2,3}  j€{0,1,2,3,4,5,6,7}
BLOCKN?[7: 0] j€40,1,2,3,4,5}

BLOCKNY[7:0]@® BLOCKN}7: 0]
® BLOCKNZ[7:0] @ BLOCKN2[7 : 0] je {6}

*BLOCKNI[7:0] =
® BLOCKN{[7:0]© BLOCKN}[7 : 0]

i€{0,1,2,3}

5 7
> (1+1))  BLOCKN/[k] je {1}
=0

k=0
& TR
S+ i

IS 5 X

*BLOCKN|255 : 128] = “BLOCK N[127 : 0] = BLOCK N[127 : 0]
20.3.1.4 BLKS3_part_reserve
£5:2:%1 coding_scheme, BLOCK1, BLOCK2, BLOCKS3 3% #4241 BLK3_part_reserve ZJf .

24 BLK3_part_reserve 24 0 B}, coding_scheme. BLOCK1, BLOCK2, BLOCKS A DA feid A T &(E.
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20. eFuse =4 %

24 BLK3_part_reserve 34 1 i, coding_scheme, BLOCK1, BLOCK2, BLOCKS wisk#i & £ 4 3/4 4itid. 7 4h
IH BLOCK3([143 : 96] B *BLOCK3[191 : 128] A AL iffi i .

20.3.2 G RESH

PEHA K RG24 BLOCKT .BLOCK2 .BLOCKS A FH 5 & K RGBS M BN UF A HARRS £5:5 % BLOCK1
BLOCK2, BLOCKS A %, 1 f&#e'5 Mg Z Jnftifif “BLOCKN[255 : 0], XA-MMIRIEMGEeAE 256, MMikes
ERARGES R RS RESHA Y .

24 MERRZSHWE—A bit 5 3 NMER RGBSR Z G HEE—4> bit #or AR N — NS f74% bit, i
KA 81 R BEE RGBSR g7 200 2 X 2L 740 bt

% 81: BRGHAFES

e fi5E Bit S5 Bit
efuse_wr_disable 16 [15:0] [15:0]
efuse_rd_disable 4 [3:0] EFUSE_BLKO_WDATAO_REG | [19:16]
flash_crypt_cnt 8 [7:0] [27:20]

[31:0] EFUSE_BLKO_WDATA1_REG | [31:0]
WIFI_MAC_Address 56

[65:32] EFUSE_BLKO_WDATA2_REG | [23:0]
SPI_pad_config_hd 5 [4:0] [8:4]
chip_version 4 [3:0] EFUSE_BLKO_WDATA3_REG | [12:9]
BLK3_part_reserve 1 [Q] [14]
XPD_SDIO_REG 1 [O] [14]
SDIO_TIEH 1 [O] EFUSE_BLKO_WDATA4_REG | [15]
sdio_force 1 [Q] [16]
SPI_pad_config_clk 5 [4:0] [4:0]
SPI_pad_config_qg 5 [4:0] [9:5]
SPI_pad_config_d 5 [4:0] EFUSE_BLKO_WDATA5_REG | [14:10]
SPI_pad_config_cs0 5 [4:0] [19:15]
flash_crypt_config 4 [3:0] [31:28]
coding_scheme 2 [1:0] [1:0]
console_debug_disable | 1 [O] 2]
abstract_done_0 1 [O] [4]
abstract_done_1 1 [Q] 5]
JTAG_disable 1 (O] EFUSE_BLKO_WDATAG6_REG | [6]
download_dis_encrypt | 1 [Q] [7]
download_dis_decrypt | 1 [O] 8]
download_dis_cache 1 [Q] 9]
key_status 1 [Q] [10]
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RESH A
AR A Bit R Bit
[31:0] EFUSE_BLK1_WDATAO_REG | [31:0]
[63:32] EFUSE_BLK1_WDATA1_REG | [31:0]
[95:64] EFUSE_BLK1_WDATA2_REG | [31:0]
[127:96] FFUSE_BLK1_WDATA3_REG | [31:0]
BLOCK( 256/192/128
[159:128] EFUSE_BLK1_WDATA4_REG | [31:0]
[191:160] EFUSE_BLK1_WDATA5_REG | [31:0]
[223:192] EFUSE_BLK1_WDATA6_REG | [31:0]
[255:224] FFUSE_BLK1_WDATA7_REG | [31:0]
[31:0] EFUSE_BLK2_WDATAO_REG | [31:0]
[63:32] EFUSE_BLK2_WDATA1_REG | [31:0]
[95:64] FFUSE_BLK2_WDATA2_REG | [31:0]
[127:96] EFUSE_BLK2_WDATA3_REG | [31:0]
BLOCK2 256/192/128
[159:128] EFUSE_BLK2_WDATA4_REG | [31:0]
[191:160] EFUSE_BLK2_WDATA5_REG | [31:0]
[223:192] FFUSE_BLK2_WDATAG_REG | [31:0]
[255:224] EFUSE_BLK2_WDATA7_REG | [31:0]
[31:0] EFUSE_BLK3_WDATAO_REG | [31:0]
[63:32] FFUSE_BLK3_WDATA1_REG | [31:0]
[95:64] EFUSE_BLK3_WDATA2_REG | [31:0]
[127:96] EFUSE_BLK3_WDATA3_REG | [31:0]
BLOCK3 256/192/128
[159:128] EFUSE_BLK3_WDATA4_REG | [31:0]
[191:160] FFUSE_BLK3_WDATA5_REG | [31:0]
[223:192] EFUSE_BLK3_WDATAG_REG | [31:0]
[255:224] EFUSE_BLK3_WDATA7_REG | [31:0]

RERESHIHARNT:

1. [l B A ey EFUSE_CLK ff) EFUSE_CLK SELO fiz. EFUSE_CLK_SEL1 {5 %28 EFUSE_DAC_CONF
Yy EFUSE_DAC_CLK_DIV fiz.,

2. HETRE Y bit 4RV A7 bit B 1.

3. X 2ifEgs EFUSE_CONF B A Ox5A5A.

4. 251745 EFUSE_CMD B A 0x2.,

5. Reifi?yfrds EFUSE_CMD HEIH N 0x0, i SRS 58 i b b= .
6. X217 EFUSE_CONF B A Ox5AAS5,

7. W2FfEds EFUSE_CMD H A 0x1,

8. feifiFFfrds EFUSE_CMD HEIH A 0x0, B SRR EEIGE P Ik =4
9. KBS THY bit X A FF 74 bit & 0.

e 82 i , Fi 4% EFUSE_CLK ) EFUSE_CLK_SELO {3 . EFUSE_CLK_SEL1 1i; 5 %7 f7-#§ EFUSE_DAC_CONF
) EFUSE_DAC_CLK_DIV {7 AL B fEL2E A2 Al APB_CLK FBRA R AR o
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% 82: NP

XIRY % VT B APB_CLK #jiz
I A7 AR RC B B | o6 Mz 40 MHz 80 MHz
T

EFUSE_CLK_SELO[7:0] | 8'd250 8'd160 8'380
EFUSE_CLK

EFUSE_CLK_SEL1[7:0] | 8'd255 8'd255 8'd128
EFUSE_DAC_CONF | EFUSE_DAC_CLK_DIV[7:0]| 8'd52 8'480 8'd160

PATR PR3 VA T AT B 55 /R B e 1 ey 7 2 -

TiE—:
1. if) A fran EFUSE_INT_RAW ) bit 1/0, E%| bit 1/0 Ry 1, FIREES/ARESE B B4
2. K¢arfras EFUSE_INT_CLR 11y bit 1/0 & 1 PATE RGeS /B e i I o

IR/

. R fEAs EFUSE_INT_ENA 1 bit 1/0 & 1, i eFuse 5l #FBEAS & R G/ BEHE P T .

. Fit# Interrupt Matrix i CPU g% 5 EFUSE_INT Hil#f.

- S BEHSE H WAE

. EfIEF A7y EFUSE_INT_ST (1% bit 1/0 AW B 5 /208 B WA

. X 2Ff4s EFUSE_INT_CLR f1 bit 1/0 & 1 DAEESE /A EUSE BT .

REARRMRGESE, E22F—NRESETIAR bit #HTAEZ KBS T3 milse . HFRATEBUS &5
PIREWEL, BIREANSRESEP A TFEEE R bit FAE—RIREE hEm. I HY efuse_wr_disable A
bit R ITA RESEERE 2 )5, ML HI5ES efuse_wr_disable [t bit. 5 v ATER— R BEH P ERE S
efuse_wr_disable f) 54~ bit HHRIIIE RFE 240, FRHEES efuse_wr_disable gyt bit. B4b, i ek
LYy bit TR

—

N

w

IN

@)

20.3.3 HKIFENRGESE

24 MERRESHE—A bit 5 3 MERK RGESEA 14— bit &R4> BIRT R — MR SLEUEFf74R bit, X
KEMWNZFER 83 PR . W RGX S A A IR R A SEE. R4:5% BLOCK1. BLOCK2, BLOCK3
PINLTERAER . BIRINER 83 Fi7R, X 3 NSEK H A 256 N affras bit, [H2AE 3/4 HihlFl 5 g i
T, X 256 MaFfidr bit AR R TR . TEIRGISET, BLOCKN(255 : 0] fyd4g—A> bit X b (1) 7747
i it FRRA M. 12 3/4 fiAUN, WA BLOCKN(191 : 0] YRR 7 f7as bit S2 A MR . 1R R g
T, B BLOCKN[127 : 0] X277 bit A M. FEARRSG T, BT 24 bit dristth (e
TeiE o BRPENAT R 25 4725 bit BRI IE R4 2% BLOCK1, BLOCK2, BLOCKS A%, AREXILA R%E
SRS Z Wi .

A% 83: BRIFULIN AT Ardn

ae (A Bit e Bit
efuse_wr_disable 16 [15:0] [15:0]
efuse_rd_disable 4 [3:0] EFUSE_BLKO_RDATAO_REG [19:16]
flash_crypt_cnt 8 [7:0] [27:20]
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RGESH A
4T P Bit EA Bit
[31:0] EFUSE_BLKO_RDATA1_REG [31:0]
WIFI_MAC_Address 56
[65:32] EFUSE_BLKO_RDATA2_REG [23:0]
SPI_pad_config_hd 5 [4:0] [8:4]
chip_version 4 [3:0] EFUSE_BLKO_RDATA3_REG [12:9]
BLK3_part_reserve 1 [O] [14]
XPD_SDIO_REG 1 [O] [14]
SDIO_TIEH 1 (O] EFUSE_BLKO_RDATA4_REG [15]
sdio_force 1 [O] [16]
SPI_pad_config_clk 5 [4:0] [4:0]
SPI_pad_config_qg 5 [4:0] [9:5]
SPI_pad_config_d 5 [4:0] EFUSE_BLKO_RDATA5_REG [14:10]
SPI_pad_config_cs0 5 [4:0] [19:15]
flash_crypt_config 4 [3:0] [31:28]
coding_scheme 2 [1:0] [1:0]
console_debug_disable 1 [Q] 2]
abstract_done_0 1 [0] 4]
abstract_done_1 1 [Q] (5]
JTAG_disable 1 (O] EFUSE_BLKO_RDATAG_REG 6]
download_dis_encrypt 1 [O] [7]
download_dis_decrypt 1 [O] [8]
download_dis_cache 1 [Q] 9]
key_status 1 [Q] [10]
[31:0] EFUSE_BLK1_RDATAO_REG [31:0]
(63:32] EFUSE_BLK1_RDATA1_REG [31:0]
[95:64] EFUSE_BLK1_RDATA2_REG [31:0]
[127:96] EFUSE_BLK1_RDATA3_REG [31:0]
BLOCKH1 256/192/128
[159:128] | EFUSE_BLK1_RDATA4_REG [31:0]
[191:160] | EFUSE_BLK1_RDATA5_REG [31:0]
[223:192] | EFUSE_BLK1_RDATAG_REG [31:0]
[255:224] | EFUSE_BLK1_RDATA7_REG [31:0]
[31:0] EFUSE_BLK2_RDATAO_REG [31:0]
[63:32] EFUSE_BLK2_RDATA1_REG [31:0]
[95:64] EFUSE_BLK2_RDATA2_REG [31:0]
[127:96] EFUSE_BLK2_RDATA3_REG [31:0]
BLOCK2 256/192/128
[159:128] | EFUSE_BLK2_RDATA4_REG [31:0]
[191:160] | EFUSE_BLK2_RDATA5_REG [31:0]
[223:192] | EFUSE_BLK2_RDATAB_REG [31:0]
[255:224] | EFUSE_BLK2_RDATA7_REG [31:0]
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RGBSR AT
HF PrFE Bit $FR Bit
[31:0] EFUSE_BLK3_RDATAO_REG [31:0]
[63:32] EFUSE_BLK3_RDATA1_REG [31:0]
[95:64] EFUSE_BLK3_RDATA2_REG [31:0]
[127:96] | EFUSE_BLK3_RDATA3_REG [31:0]
BLOCK3 256/192/128
[159:128] | EFUSE_BLK3_RDATA4_REG [31:0]
[191:160] | EFUSE_BLK3_RDATA5_REG [31:0]
[223:192] | EFUSE_BLK3_RDATA6_REG [31:0]
[255:224] | EFUSE_BLK3_RDATA7_REG [31:0]

20.3.4 WIFBIE N RS

T AR A ) R e S50 1 F TR S B, B JCE T I A R o AR ] i 2 RS SRR 5 . k)
T BLOCK1. BLOCK2. BLOCKS ifiii5, WifEEHufli R EMeS 2 R, Ak efilgid 2 )nifii.

20.3.5 il
o EFUSE_PGM_DONE_INT: 34 eFuse 555, Mo Wil 4 .

e EFUSE_READ_DONE_INT: 4 eFuse B2 HUS, I Wik % .
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20.4  WAraTHIER

SRR EEG Hi b Vil
eFuse PLIN %/ d%

EFUSE_BLKO_RDATAO_REG iR [i] eFuse BLOCK 0 #1 word O f{# Ox3FF5A000 | His
EFUSE_BLKO_RDATA1_REG iR [A] eFuse BLOCK 0 1 word 1 fy{f Ox3FF5A004 | M i
EFUSE_BLKO_RDATA2_REG i& [ eFuse BLOCK 0 ft word 2 fff Ox3FF5A008 | M
EFUSE_BLKO_RDATA3_REG iR [i] eFuse BLOCK 0 #1 word 3 fy{t Ox3FF5A00C | His
EFUSE_BLKO_RDATA4_REG iR [A] eFuse BLOCK 0 1 word 4 fy{t Ox3FF5A010 | H i
EFUSE_BLKO_RDATA5_REG iR [i] eFuse BLOCK 0 #1 word 5 fi{# Ox3FF5A014 | Hi%
EFUSE_BLKO_RDATA6_REG i% [ eFuse BLOCK 0 H word 6 f{H Ox3FF5A018 | M ik
EFUSE_BLK1_RDATAO_REG iR [ eFuse BLOCK 1 1t word O f{f Ox3FF5A038 | His
EFUSE_BLK1_RDATA1_REG iR [ eFuse BLOCK 1t word 1 f{H Ox3FF5A03C | His
EFUSE_BLK1_RDATA2_REG iR [A] eFuse BLOCK 1 1 word 2 fy{t Ox3FF5A040 | H i
EFUSE_BLK1_RDATA3_REG iR [ eFuse BLOCK 1t word 3 f{H Ox3FF5A044 | Hi%
EFUSE_BLK1_RDATA4_REG iR [A] eFuse BLOCK 1 1 word 4 fy{f Ox3FF5A048 | M i
EFUSE_BLK1_RDATA5_REG iR [ eFuse BLOCK 1 ft word 5 f{H Ox3FF5A04C | H i
EFUSE_BLK1_RDATA6_REG iR [A] eFuse BLOCK 1 /1 word 6 fy{fi Ox3FF5A050 | Wi
EFUSE_BLK1_RDATA7_REG i& [ eFuse BLOCK 1 1 word 7 ffH Ox3FF5A054 | H i
EFUSE_BLK2_RDATAO_REG i& [ eFuse BLOCK 2 rft word O f{H Ox3FF5A058 | His
EFUSE_BLK2_RDATA1_REG iR [A] eFuse BLOCK 2 1 word 1 fy{t Ox3FF5A05C | H i
EFUSE_BLK2_RDATA2_REG iR [ eFuse BLOCK 2 rft word 2 f{H Ox3FF5A060 | His
EFUSE_BLK2_RDATA3_REG iR [ eFuse BLOCK 2 word 3 {H Ox3FF5A064 | M i
EFUSE_BLK2_RDATA4_REG iR [] eFuse BLOCK 2 1t word 4 ffH Ox3FF5A068 | His
EFUSE_BLK2_RDATA5_REG iR [H] eFuse BLOCK 2 /1 word 5 fy{fi Ox3FF5A06C | H i
EFUSE_BLK2_RDATA6_REG iR [A] eFuse BLOCK 2 1 word 6 f{t Ox3FF5A070 | H i
EFUSE_BLK2_RDATA7_REG iR [ eFuse BLOCK 2 tft word 7 {H Ox3FF5A074 | Hi%
EFUSE_BLK3_RDATAO_REG iR [A] eFuse BLOCK 3 1 word O fy{f Ox3FF5A078 | M i
EFUSE_BLK3_RDATA1_REG iR ] eFuse BLOCK 3 1 word 1 fy{# Ox3FF5A07C | Hi
EFUSE_BLK3_RDATA2_REG iR [A] eFuse BLOCK 3 1 word 2 fiy{# Ox3FF5A080 | M i
EFUSE_BLK3_RDATA3_REG iR ] eFuse BLOCK 3 1 word 3 fi{f Ox3FF5A084 | H ik
EFUSE_BLK3_RDATA4_REG iR [i] eFuse BLOCK 3 1 word 4 fy{# Ox3FF5A088 | His
EFUSE_BLK3_RDATA5_REG iR [A] eFuse BLOCK 3 1 word 5 fy{t Ox3FF5A08C | H i
EFUSE_BLK3_RDATA6_REG iR ] eFuse BLOCK 3 #1 word 6 fi{f Ox3FF5A090 | His
EFUSE_BLK3_RDATA7_REG iR [ eFuse BLOCK 3 word 7 {H Ox3FF5A094 | M ik
eFuse BG4 a%

EFUSE_BLKO_WDATAO_REG 25 eFuse BLOCK 0 ' word O fii{# Ox3FF5A01C | /5
EFUSE_BLKO_WDATA1_REG 5 eFuse BLOCK O w1 word 1 f{i Ox3FF5A020 | /5
EFUSE_BLKO_WDATA2_REG 5 eFuse BLOCK O #1 word 2 f{{i Ox3FF5A024 | #/5
EFUSE_BLKO_WDATA3_REG 5 eFuse BLOCK O w1 word 3 [ {i Ox3FF5A028 | /5
EFUSE_BLKO_WDATA4_REG 15 eFuse BLOCK O H1 word 4 f{ii Ox3FF5A02¢ | /5
EFUSE_BLKO_WDATA5_REG 125 eFuse BLOCK 0 ' word 5 fii{i Ox3FF5A030 | /5
EFUSE_BLKO_WDATA6_REG $5 eFuse BLOCK O Ht word 6 [{ii Ox3FF5A034 | /5
EFUSE_BLK1_WDATAO_REG $25 eFuse BLOCK 1 1 word O fii{# Ox3FF5A098 | /5
EFUSE_BLK1_WDATA1_REG PeE eFuse BLOCK 1 1 word 1 fi{i Ox3FF5A09¢ | /5
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ZFR ik Hifik Vil
EFUSE_BLK1_WDATA2_REG HE eFuse BLOCK 1 1 word 2 i OXx3FF5A0a0 | /5
EFUSE_BLK1_WDATA3_REG 125 eFuse BLOCK 1 H word 3 f{i Ox3FF5A0a4 | /5
EFUSE_BLK1_WDATA4_REG 5 eFuse BLOCK 1 1 word 4 [{# OX3FF5A0a8 | /%5
EFUSE_BLK1_WDATA5_REG 125 eFuse BLOCK 1 H word 5 f{i Ox3FF5A0ac | /%5
EFUSE_BLK1_WDATA6_REG 15 eFuse BLOCK 1 H word 6 f{H OX3FF5A000 | /%5
EFUSE_BLK1_WDATA7_REG 5 eFuse BLOCK 1 1 word 7 i OX3FF5A0b4 | /5
EFUSE_BLK2_WDATAO_REG 15 eFuse BLOCK 2 H word O f{H OX3FF5A0b8 | /%5
EFUSE_BLK2_WDATA1_REG 5 eFuse BLOCK 2 w1 word 1 [{# OX3FF5A0bc | /5
EFUSE_BLK2_WDATA2_REG 125 eFuse BLOCK 2 H1 word 2 i OX3FF5A0c0 | /5
EFUSE_BLK2_WDATA3_REG 5 eFuse BLOCK 2 H word 3 [{{# OX3FF5A0c4 | /5
EFUSE_BLK2_WDATA4_REG 5 eFuse BLOCK 2 ' word 4 [{{i OX3FF5A0c8 | /5
EFUSE_BLK2_WDATA5_REG 15 eFuse BLOCK 2 H1 word 5 [{H Ox3FF5A0cc | /%5
EFUSE_BLK2_WDATA6_REG 5 eFuse BLOCK 2 1 word 6 [l OX3FF5A0d0 | /5
EFUSE_BLK2_WDATA7_REG 125 eFuse BLOCK 2 H1 word 7 f{i OX3FF5A004 | /5
EFUSE_BLK3_WDATAO_REG 5 eFuse BLOCK 3 H word O [{# OX3FF5A0d8 | /%5
EFUSE_BLK3_WDATA1_REG 15 eFuse BLOCK 3 H word 1 f{H Ox3FF5A0dc | /5
EFUSE_BLK3_WDATA2_REG 15 eFuse BLOCK 3 H word 2 [{H Ox3FF5A0e0 | /%5
EFUSE_BLK3_WDATA3_REG 5 eFuse BLOCK 3 ' word 3 [l OX3FF5A0e4 | /5
EFUSE_BLK3_WDATA4_REG 125 eFuse BLOCK 3 H word 4 f{H OXx3FF5A0e8 | /%5
EFUSE_BLK3_WDATA5_REG 5 eFuse BLOCK 3 1 word 5 [1{f Ox3FF5A0ec | /5
EFUSE_BLK3_WDATA6_REG 125 eFuse BLOCK 3 Ht word 6 f{i OX3FF5A0f0 | /%
EFUSE_BLK3_WDATA7_REG 15 eFuse BLOCK 3 H word 7 [{H OX3FF5A0f4 | /%5
Pl o fE 4%
EFUSE_CLK_REG i i 2 A OX3FF5AQF8 | /&
EFUSE_CONF_REG BVERD 758 OX3FF5AOFC | /%5
EFUSE_CMD_REG B/ BT OX3FF5A104 | /5
rp T2 A7 %
EFUSE_INT_RAW_REG JE 46 PR Ox3FF5A108 | Hi%
EFUSE_INT_ST_REG R RIS OX3FF5A10C | His
EFUSE_INT_ENA_REG Hh (i A3 OX3FF5A110 | /5
EFUSE_INT_CLR_REG Hh BT IR R oL OX3FF5A114 | HE
BN Y SR
EFUSE_DAC_CONF_REG eFuse ¥ & OX3FF5A118 | /5
EFUSE_DEC_STATUS_REG 3/4 Gt )5 RS OX3FF5A11C | Hi
IREE(E B R 474 ESP32 # A%:% Fijt V4.0
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20.5 %A

Register 20.1: EFUSE_BLKO_RDATAO_REG (0x000)

&
%
O
AQ& ’ 9\% Q\?\%
) & 5
2 ) S
& = =
7 Q7 Q7
I e s
Q)G@ \)%Q/ d O%Q/ 7 O%Q/ d
@ & & &

’31 28 | 27 20|19 16 | 15 0‘

]oooooooooooooooooooooooooooooooo\Reset

EFUSE_RD_FLASH_CRYPT_CNT flash_crypt_cnt fift. (Hi%)
EFUSE_RD_EFUSE_RD_DIS efuse_rd_disable ffl. (i)

EFUSE_RD_EFUSE_WR_DIS efuse_wr_disable ffE. (HiE)

Register 20.2: EFUSE_BLKO_RDATA1_REG (0x004)

E ]

]oooooooooooooooooooooooooooooooo‘Reset

EFUSE_BLKO_RDATA1_REG WIFI_MAC_Address {i% 32 fifH. (Hi%)

Register 20.3: EFUSE_BLKO_RDATA2_REG (0x008)

éQp\ &7
&
’ 31 24 | 23 0 ‘

]oooooooo|oooooooooooooooooooooooo‘Reset

EFUSE_RD_WIFI_MAC_CRC_HIGH WIFI_MAC_Address & 24 {V{E. (H3E)
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Register 20.4: EFUSE_BLKO_RDATA3_REG (0x00c)

\Q. /

5

©
©
Q\ /
Q Ve

c& éﬁ (@

G_’Q) \) "OQ)

& & @

E

9

©
IS
w

’OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO‘Reset

EFUSE_RD_SPI_PAD_CONFIG_HD SPI_pad_config_hd igfi. (Hik)

Register 20.5: EFUSE_BLKO_RDATA4_REG (0x010)

QQQ/\% Q

o%yﬁ
e 7,

SO’
QRO R
(\\Q)S Q/g\@g\ <,2\ @Q’&
%Q) <<\§%<<\> <<\>% %Q)
@ SEE @

B

17|16|15|14|13

|

’oooooo0oo00oooo|o|o|o|oooooooooooooo‘Rese»c

EFUSE_RD_SDIO_FORCE sdio_force [{J{H. (i)

EFUSE_RD_SDIO_TIEH SDIO_TIEH fyf. (M)

EFUSE_RD_XPD_SDIO XPD_SDIO_REG fyf. (Hi2)
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Register 20.6: EFUSE_BLKO_RDATAS5_REG (0x014)

Oé<\® & o oF
O @/ \C/)/ @/ \C/)/
X & & & &
S Q$Q 9@ 90 90 S)O
& © & © &
O/\y Q?Q\/ Q?Q 7 Q/Q\/ O?Q s
0@‘0{5\ z&b\ \)éf oéf 0@‘& \)éf
& & & & & &
’31 28|27 20|19 15|14 10|9 5|4 0‘
]o ) o|0 0 000 0 O 0|o 0 0 o0 o|0 0 0 0 0|o 0 0 o0 o|o 0 0 0 O‘Reset
EFUSE_RD_FLASH_CRYPT_CONFIG flash_crypt_config fA{E. (H3EZ)
EFUSE_RD_SPI_PAD_CONFIG_CS0 SPI_pad_config_csO H{E. (HiE)
EFUSE_RD_SPI_PAD_CONFIG_D SPI_pad_config_d . (HiE)
EFUSE_RD_SPI_PAD_CONFIG_Q SPI_pad_config_q fift. (Hik)
EFUSE_RD_SPI_PAD_CONFIG_CLK SPI_pad_config_clk f{E. (Hik)
Register 20.7: EFUSE_BLKO_RDATA6_REG (0x018)
N X
LK <
RN o &

O
I Y
° A AN

& &
9

’ 31 11| 10

]ooooooooooooooooooooooooooooooo o\Reset

EFUSE_RD_KEY_STATUS key_status f{ft. (i)
EFUSE_RD_DISABLE_DL_CACHE download_dis_cache fifti. (i)
EFUSE_RD_DISABLE_DL_DECRYPT download_dis_decrypt fi{i. (i)
EFUSE_RD_DISABLE_DL_ENCRYPT download_dis_encrypt [ffi. (Hi%)
EFUSE_RD_DISABLE_JTAG JTAG_disable [fff. (Hi%)
EFUSE_RD_ABS_DONE_1 abstract_done_1 fffi. (i)
EFUSE_RD_ABS_DONE_0 abstract_done_0 f#ffi. (i)
EFUSE_RD_CONSOLE_DEBUG_DISABLE console_debug_disable f{fi. (i)

~N

EFUSE_RD_CODING_SCHEME coding_scheme fift. (i)
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Register 20.8: EFUSE_BLKO_WDATAO_REG (0x01c)

,\@é\ Q\y Q‘Q ’ \@/
%)
& & &

’31 28|27 20|19 16|15 0‘

]oooo|oooooooo|oooo|oooooooooooooooo‘Reset

EFUSE_FLASH_CRYPT_CNT #%% flash_crypt_cnt ffi. (/%)
EFUSE_RD_DIS #£% efuse_rd_disable fifii. (i/5)

EFUSE_WR_DIS }5% efuse_wr_disable fiffi. (/%5)

Register 20.9: EFUSE_BLKO_WDATA1_REG (0x020)

E ]

]oooooooooooooooooooooooooooooooo\Reset

EFUSE_BLKO_WDATA1_REG #5%= WIFI_MAC_Address i 32 . (55 )

Register 20.10: EFUSE_BLKO_WDATA2_REG (0x024)

<<\ 7/
§ o
& &’
& N
A

’31 24|23

|

]oooooooo|oooooooooooooooooooooooo‘Reset

EFUSE_WIFI_MAC_CRC_HIGH 5 WIFI_MAC_Address & 24 fiifE. (B¢/5)

REFER 478 ESP32 # A%:% Fijt V4.0



20. eFuse =4 %

Register 20.11: EFUSE_BLKO_WDATA3_REG (0x028)

L
é<\
o
?9 7/
S 2 5
%‘2}@ \)%Q/ Q}\\Q)
@ & @

’31 9|8 4|3 0‘

’ooooooooooooooooooooooo|ooooo|oooO\Reset

EFUSE_SPI_PAD_CONFIG_HD #¢% SPI_pad_config_hd mfi. (/%)

Register 20.12: EFUSE_BLKO_WDATA4_REG (0x02c)

<
O
S
S SO S
© A& ©
%QJ QQ%QQ%QO% "OQ)
@ & &L N

’31 17|16|15|14|13 0‘

’oooooooooo00ooo|o|o|o|oooooooooooooo\Rese»c

EFUSE_SDIO_FORCE 55 SDIO_TIEH ffl. (/)
EFUSE_SDIO_TIEH %% SDIO_TIEH {ft. (i/E)

EFUSE_XPD_SDIO #:= XPD_SDIO_REG [i{t. (/5 )

Register 20.13: EFUSE_BLKO_WDATA5_REG (0x030)

& o
ooé< 09% % o’ ®9$
N N N N
& er oé< oé<< oé<
O @) O
QQ‘
b k¢ \Si¢ k¢ \Si¢
@2\ X o8 ol X
\F~ Q\ s Q\ / Q\ s Q\ /s
< ' S S
/ (\\Q) <7 <7 % s
9 & $ 9 $ 2
& @ & & & &

’31 28 | 27 20|19 15 | 14 10 |9 5|4 0‘

]oooooooooooooooooooooooooooooooo\Reset

EFUSE_FLASH_CRYPT_CONFIG #%E flash_crypt_config . (i/E)

EFUSE_SPI_PAD_CONFIG_CSO0

5 SPI_pad_config_csO f{E. (32/%)
EFUSE_SPI_PAD_CONFIG_D 25 SPI_pad_config_d ffi. (5/5)
EFUSE_SPI_PAD_CONFIG_Q 5% SPI_pad_config_q . (/5 )

EFUSE_SPI_PAD_CONFIG_CLK 4#¢% SPI_pad_config_clk iyfi. (/%)
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Register 20.14: EFUSE_BLKO_WDATAG6_REG (0x034)

‘2'\ /d/ 7.%,7.%,7.%,7.%,7 XD 2
\§

’31 11|10|9|8

EFUSE_KEY_STATUS %% key_status fifi. (5/%)
EFUSE_DISABLE_DL_CACHE %% download_dis_cache [{f{ti. (i%/5)
EFUSE_DISABLE_DL_DECRYPT 45 download_dis_decrypt [{ft. (1%/5)
EFUSE_DISABLE_DL_ENCRYPT %5% download_dis_encrypt ff. (35/%5)
EFUSE_DISABLE_JTAG 4:5 JTAG_disable fif. (/%)
EFUSE_ABS_DONE_1 %% abstract_done_1 f{ffi. (/)
EFUSE_ABS_DONE_0 5% abstract_done_0 fi{H. (5/%)
EFUSE_CONSOLE_DEBUG_DISABLE #:% console_debug_disable fi{ti. (/%)

EFUSE_CODING_SCHEME 4% coding_scheme [{{l. (/5)

Register 20.15: EFUSE_BLK1_RDATA_REG (: 0-7) (0x38+4*)

’ 0x000000000 \ Reset

EFUSE_BLK1_RDATAn_REG BLOCK1 & word n fifd. (Hik)

Register 20.16: EFUSE_BLK2_RDATA/_REG (: 0-7) (0x58+4%)

E ]

’ 0x000000000 \ Reset

EFUSE_BLK2_RDATA/_REG BLOCK2 1 word n fifi. (HiE)
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20. efuse =4 %

=

Register 20.17: EFUSE_BLK3_RDATA/_REG (: 0-7) (0x78+4%)

[

’ 0x000000000 \ Reset

EFUSE_BLK3_RDATA/_REG BLOCK3 Ht word n fifi. (HiE)

Register 20.18; EFUSE_BLK1_WDATA/_REG (: 0-7) (0x98+4)

0x000000000 ‘ Reset

EFUSE_BLK1_WDATAn_REG BLOCKT # word n f{H. (52/5)

Register 20.19: EFUSE_BLK2_WDATAn_REG (n: 0-7) (0xB8+4*n)

E

0x000000000 ‘ Reset

EFUSE_BLK2_WDATA"_REG BLOCK?2 # word n fifE. (i%/5)

Register 20.20: EFUSE_BLK3_WDATA/_REG (n: 0-7) (0xD8+4*)

0x000000000 ‘ Reset

EFUSE_BLK3_WDATA/_REG BLOCK3 ' word n fiffi. (i/5)

Register 20.21: EFUSE_CLK_REG (0x0f8)

-7 -
S >
%@6 & &
A

’ 31 16 | 15

’OOOOOOOOOOOOOOOO

0x040 0x0562

EFUSE_CLK_SEL1 eFuse HHplitEBr. (3/5)

EFUSE_CLK_SELO eFuse Hppit B, (3/5)
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=

Register 20.22: EFUSE_CONF_REG (0x0fc)

N
OQ
Q/
S O
%Q’é@ \)%Q/
N &
’31 16|15 0‘
]oooooooooooooooo| 0x00000 \Reset
EFUSE_OP_CODE eFuse #:/Ei 294, (5/5)
Register 20.23: EFUSE_CMD_REG (0x104)
Q.
e
R S
Q
Q)c\ O%Q/S%Q//
\@% KK
’31 2 1 0‘
]oooooooooooooooooooooooooooooooo\Reset
EFUSE_PGM_CMD fItf7 & 1 ARk E e BB MERE N 0. (B/5)
EFUSE_READ_CMD RfUtfi & 1 DAFFIREEHUEAE s Sl R N 0. (3/5)
Register 20.24: EFUSE_INT_RAW_REG (0x108)
A
&7
S
& Q//
$ >
3
GQ)& Q/g@/
X2
& &

1] ]

’oooooooooooooooooooooooooooooo|o|o\Re5e»c

EFUSE_PGM_DONE_INT_RAW EFUSE_PGM_DONE_INT iy G4 h Rk 7. (HiE)

EFUSE_READ_DONE_INT_RAW EFUSE_READ_DONE_INT Hlkfi 4 H Wk A . (Hi%)
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20. efuse =4 %

=

Register 20.25: EFUSE_INT_ST_REG (0x10c)

£ &
% /7
S
@/ Q7
GQ)& Q/gcz//((y
X2
& &
’oooooooooooooooooooooooooooooo|o|o\Rese»c
EFUSE_PGM_DONE_INT_ST EFUSE_PGM_DONE_INT sk Ftitk PRIk A 7. (H3%E)
EFUSE_READ_DONE_INT_ST EFUSE_READ_DONE_INT s lii i -H R S i, (Hi%)
Register 20.26: EFUSE_INT_ENA_REG (0x110)
?\
oS
%\e >
AS
QO$QO
N
@6\ (<//(</<§\
& NN
N &K
]oooooooooooooooooooooooooooooooo\Reset
EFUSE_PGM_DONE_INT_ENA EFUSE_PGM_DONE_INT kit sH i fge i, (5/5)
EFUSE_READ_DONE_INT_ENA EFUSE_READ_DONE_INT Hif sF gz, (52/5)
Register 20.27: EFUSE_INT_CLR_REG (0x114)
S
ooe >
N
GQ)& Q/g@/
X2
& &
’OOOOOOOOOOOOOOOOOOOOOOOOOOOOO

EFUSE_PGM_DONE_INT_CLR ¥t 1 PAJFE EFUSE_PGM_DONE_INT #ifr, (HE)

EFUSE_READ_DONE_INT_CLR it {7 % 1 BLi5H: EFUSE_READ_DONE_INT i, (HE)

SNTS
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20. eFuse =4 %

Register 20.28: EFUSE_DAC_CONF_REG (0x118)

Q
N
&9
O
5 S
< &
2 N
NS &
]oooooooooooooooooooooooo 40 ‘Reset
EFUSE_DAC_CLK_DIV eFuse ifJ#fit B 4758, (/%)
Register 20.29: EFUSE_DEC_STATUS_REG (0x11c)
)
&
&
C)/
S <
N &
22 N}
@ &

’31 12|11 0‘

]oooooooooooooooooooo|oooooooooooo‘Reset

EFUSE_DEC_WARNINGS 7t a7 f7as A8 1, IfRAD 3/4 gt )y U s IE R se e, (Hik)
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21. AES Heik %%

21. AES hniizgs

21.1  Hifd

ESP32 Py AES (R nitnife) ks, #HT N 3E1T AES 1255, AES MIEAS RE A AR =iz Sk
. AES finides o FIPS PUB 197 FrifE, BEfgsZIl AES-128, AES-192, AES-256 NIl S5z E.

21.2 2Rk
* HF AES-128 fnffiz
o HF AES-192 fnfigiz
o H% AES-256 ffEsz

o CHF A4 FEEHIT IR 4 FSORTT

21.3  Jjiefiik
21.3.1 EHEIA

AES filldids SCHF AES-128/192/256 MinfifFss 6 Fizfi. FE 7 fids AES_MODE_REG PASCHUAFIZ. Ff7d%
AES_MODE_REG -5 4% Fiz F XTI % R A5k 85 Bk

%% 85: iaFipEX

AES_MODE_REG[2:0] e

AES-128 i
AES-192 fi4s
AES-256 fii1
AES-128 i
AES-192 fifts
AES-256 it

Ol |~ IN|—=]|O

21.3.2 %Y. WIS, #X

Arfir AES_KEY_n_REG 7t s, WS frariisifhe 82 fi, I 8 I arfrdr. Wy AES-128 filffi iz
B, 128 (IEHIE 2 A7 ¢ AES_KEY_O_REG ~ AES_KEY_3_REG . {15tk AES-192 sz, M 192 fi
WYHEA 748 AES_KEY_O_REG ~ AES_KEY_5_REG 1. Il AES-256 flfpizta, W) 256 (i 4ife 2 as
AES_KEY_0_REG ~ AES_KEY_7_REG .

FATas AES_TEXT_m_REG 7t WISCHi# 3. fAFfranfiSithe 32 i, A 4 FFfrde. W AES-
128/192/265 iz %, Wiz IHih 2 i SOt e A frds AES_TEXT_m_REG, iz 5e i &, AES Iidd:
LS SCHE B A A7 AES_TEXT_m_REG. 5N AES-128/192/256 fifiia %, Wiz Fia ai i & 3o
23728 AES_TEXT_m_REG, jzf5e M2 5, AES N ARRHEIASCH 3T A 27174 AES_TEXT_m_REG.
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21.3.3 “liF

#EHHFNHITP
F1EeE AES_ENDIAN_REG 11 Bit 0. Bit 1 =% 4737, BARILZE 87, 32 88, £ 89, F 87 thi) wl0] ~
w[3]. % 88 Hiy wl0] ~ w[5]. 2 89 Hit wl0] ~ w[7] B iRl FIPS PUB 197 1 “5.2 Key Expansion” fitiz “the

first Nk words of the expanded key”., Bit —41#5H] w[0] ~ w[7] &4~ word HF&ANFTT . =ik FEFKB THEPUFPA
RN, 291788 AES_KEY_n_REG H i NFT i #4 5 “the first Nk words of the expanded key”.

ORI

Zff#x AES_ENDIAN_REG 1 Bit 2. Bit 3 45l ASCARRF 457, Bit 4. Bit 5 2 dfil#i th SURM F95F . fiA
SUATE AES-128/192/256 iz B rT TR WIS, T AES-128/192/256 fif % ia SR 2% 3C. i th SCARTE
AES-128/192/256 IN#5 iz A 82230, 7 AES-128/192/256 R #5451 2] 3¢, H A3 86. % 86
H1y State fybrifE FIPS PUB 197 1 “3.4 The State” fifiR “the AES algorithm’s operations are performed on a
tow-dimensional array of bytes called the State”, T TIEVWUMARFEIF T, Z3ires AES_TEXT_m_REG
H S AT W SR SCRAT R i State.

% 86: AES JUA IR

AES_ENDIAN_REG3)/[5] AES_ENDIAN_REG[2]/[4] Plaintext/Ciphertext
C
State
0 1 2 3
o o 0 AES_TEXT_3_REG[31:24] AES_TEXT_2_REG[31:24] AES_TEXT_1_REG[31:24] AES_TEXT_O_REG[31:24]
1 AES_TEXT_3_REG[23:16] AES_TEXT_2_REG[23:16] AES_TEXT_1_REG[23:16] AES_TEXT_O_REG[23:16]
2 AES_TEXT_3_REG[15:8] AES_TEXT_2_REG[15:8] AES_TEXT_1_REG[15:8] AES_TEXT_0_REG[15:8]
3 AES_TEXT_3_REG[7:0] AES_TEXT_2_REG[7:0] AES_TEXT_1_REG[7:0] AES_TEXT_O_REG[7:0]
C
State
0 1 2 3
o 1 0 AES_TEXT_3_REG[7:0] AES_TEXT_2_REG[7:0] AES_TEXT_1_REG[7:0] AES_TEXT_O_REG[7:0]
1 AES_TEXT_3_REG[15:8] AES_TEXT_2_REG[15:8] AES_TEXT_1_REG[15:8] AES_TEXT_O_REG[15:8]
2 AES_TEXT_3_REG[23:16] AES_TEXT_2_REG[23:16] AES_TEXT_1_REG[23:16] AES_TEXT_0_REG[23:16]
3 AES_TEXT_3_REG[31:24] AES_TEXT_2_REG[31:24] AES_TEXT_1_REG[31:24] AES_TEXT_O_REG[31:24]
C
State
0 1 2 3
4 o 0 AES_TEXT_O_REG([31:24] AES_TEXT_1_REG[31:24] AES_TEXT_2_REG[31:24] AES_TEXT_3_REG([31:24]
1 AES_TEXT_O_REG[23:16] AES_TEXT_1_REG[23:16] AES_TEXT_2_REG[23:16] AES_TEXT_3_REG[23:16]
2 AES_TEXT_0_REG[15:8] AES_TEXT_1_REG[15:8] AES_TEXT_2_REG[15:8] AES_TEXT_3_REG[15:8]
3 AES_TEXT_O_REG[7:0] AES_TEXT_1_REG[7:0] AES_TEXT_2_REG[7:0] AES_TEXT_3_REG[7:0]
C
State
0 1 2 3
; ] 0 AES_TEXT_0_REG[7:0] AES_TEXT_1_REG[7:0] AES_TEXT_2_REG[7:0] AES_TEXT_3_REG[7:0]
1 AES_TEXT_O_REG[15:8] AES_TEXT_1_REG[15:8] AES_TEXT_2_REG[15:8] AES_TEXT_3_REG[15:8]
2 AES_TEXT_O_REG[23:16] AES_TEXT_1_REG[23:16] AES_TEXT_2_REG[23:16] AES_TEXT_3_REG[23:16]
3 AES_TEXT_O_REG([31:24] AES_TEXT_1_REG[31:24] AES_TEXT_2_REG[31:24] AES_TEXT_3_REG[31:24]
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# 87: AES-128 %' 1iF

AES_ENDIAN_REG[1] AES_ENDIAN_REGI0] Bit wio] wii] wi2] wi3]
[31:24] AES_KEY_3_REG[31:24] AES_KEY_2_REG[31:24] AES_KEY_1_REG[31:24] AES_KEY_0_REG[31:24]
o o [23:16] AES_KEY_3_REG[23:16] AES_KEY_2_REG[23:16] AES_KEY_1_REG[23:16] AES_KEY_0_REG[23:16]
[15:8] AES_KEY_3_REG[15:8] AES_KEY_2_REG[15:8] AES_KEY_1_REG[15:8] AES_KEY_0_REG[15:8]
[7:0] AES_KEY_3_REG[7:0] AES_KEY_2_REG[7:0] AES_KEY_1_REG[7:0] AES_KEY_0_REG[7:0]
[31:24] AES_KEY_3_REG[7:0] AES_KEY_2_REG[7:0] AES_KEY_1_REG[7:0] AES_KEY_0_REG[7:0]
o ; [23:16] AES_KEY_3_REG[16:8] AES_KEY_2_REG[15:8] AES_KEY_1_REG[15:8] AES_KEY_0_REG[15:8]
[15:8] AES_KEY_3_REG[23:16] AES_KEY_2_REG[23:16] AES_KEY_1_REG[23:16] AES_KEY_0_REG[23:16]
[7:0] AES_KEY_3_REG[31:24] AES_KEY 2 REG[31:24] AES_KEY_1_REC[31:24] AES_KEY_0_REC[31:24]
[31:24] AES_KEY_0_REG[31:24] AES_KEY_1_REG[31:24] AES_KEY_2_REG[31:24] AES_KEY_3_REG[31:24]
, o [23:16] AES_KEY_0_REG[23:16] AES_KEY_1_REG[23:16] AES_KEY_2_REG[23:16] AES_KEY_3_REG[23:16]
[15:8] AES_KEY_0_REG[15:8] AES_KEY_1_REG[15:8] AES_KEY_2_REG[15:8] AES_KEY_3_REG[15:8]
[7:0] AES_KEY_0_REG[7:0] AES_KEY_1_REG[7:0] AES_KEY_2_REGI7:0] AES_KEY_3_REG[7:0]
[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]
, , 123:16] 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_REC[23:16] AES_KEY_3_REC[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]
3 88: AES-192 &4 1i%
AES_ENDIAN_REG[1]| AES_ENDIAN_REG[0]| Bit wo] wii] w2 wia] w4 wis]
[31:24] | AES_KEY_5_REG[31:24] | AES_KEY_4_REG[31:24] | AES_KEY_3 REG[31:24] | AES_KEY_2_REG[31:24] | AES_KEY_1_REG[31:24] | AES_KEY_O_REG[31:24]
o o [23:16] | AES_KEY_5_REG[23:16] | AES_KEY_4_REG[23:16] | AES_KEY_3_REG[23:16] | AES_KEY_2 REG[23:16] | AES_KEY_1_REG[23:16] | AES_KEY_O_REG[23:16]
[15:8] AES_KEY_5_REG[15:8] | AES_KEY_4_REG[15:8] | AES_KEY_3 REG[15:8] | AES_KEY_2 REG[158] | AES_KEY_1_REG[15:8] | AES_KEY_O_REG[15:8]
[7:0] AES_KEY_5_REGI[7:0] AES_KEY_4_REGI[7:0] AES_KEY_3_REG[7:0] AES_KEY_2_REG[7:0] AES_KEY_1_REG[7:0] AES_KEY_0_REG[7:0]
[31:24] | AES_KEY_5_REG[7:0] AES_KEY_4_REGI7:0] AES_KEY_3_REG[7:0] AES_KEY_2_REG[7:0] AES_KEY_1_REG[7:0] AES_KEY_0_REG[7:0]
o | [23:16] | AES KEY 5 REG[15:8] | AES KEY 4 REG[15:8] | AES KEY 3 REG[15:8] | AES KEY 2 REG[15:8] | AES KEY_1 REG[15:8] | AES KEY_O_REG[15:8]
[15:8] AES_KEY_5_REG[23:16] | AES_KEY_4_REG[23:16] | AES_KEY_3 REG[23:16] | AES_KEY_2 REG[23:16] | AES_KEY_1_REG[23:16] | AES_KEY_0_REG[23:16]
[7:0] AES_KEY_5_REG[31:24] | AES_KEY_4_REG[31:24] | AES_KEY_3_REG[31:24] | AES_KEY_2_REG[31:24] | AES_KEY_1_REG[31:24] | AES_KEY_O_REG[31:24]
[31:24] | AES_KEY_O_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]
; o [23:16] | AES KEY O 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]
[15:8] AES_KEY_O_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]
[7:0] 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]
[31:24] | AES_KEY_O_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]
, ; [23:16] | AES_KEY_O_REG[15:8] | AES_KEY_1_REG[15:8] | AES_KEY_2 REG[158] | AES_KEY_3_REG[15:8] | AES_KEY_4_REG[15:8] | AES_KEY_5_REG[15:8]
[15:8] AES_KEY_O_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]
[7:0] AES_KEY_0_REC[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]

2 89: AES-256 i TiE

AES_ENDIAN_REG[1]| AES_ENDIAN_REG[0]| Bit wio] wii] w2 wia] w4l wis] w6 w7
[31:24] | AES_KEY_7_REG[31:24] | AES_KEY_6 REG[31:24] | AES_KEY_5 REG[31:24] | AES_KEY_4_REG[31:24] | AES_KEY_3 REG[31:24] | AES_KEY_2 REG[31:24] | AES_KEY_1_REG[31:24] | AES_KEY_0_REG[31:24]

0 [23:16] | AES_KEY_7_REG[23:16] | AES_KEY_6_REG[23:16] | AES_KEY_5_REG[23:16] | AES_KEY_4_REG[23:16] | AES_KEY_3 REG[23:16] | AES_KEY_2 REG[23:16] | AES_KEY_1_REG[23:16] | AES_KEY_O_REG[23:16]
[15:8] AES_KEY_7_REG[15:8] | AES_KEY_6 REG[15:8] | AES_KEY 5 REG[15:8] | AES_KEY 4 REG[15:8] | AES_KEY_3_REG[15:8] | AES_KEY 2 REG[15:8] | AES KEY 1_REG[15:8] | AES_KEY_O_REG[15:8]
[7:0] AES_KEY_7_REG[7:0] AES_KEY_6_REG[7:0] AES_KEY_5_REG[7:0] AES_KEY_4_REG[7:0] AES_KEY_3_REG[7:0] AES_KEY_2_REG[7:0] AES_KEY_1_REG[7:0] AES_KEY_0_REG[7:0]
[31:24] | AES_KEY_7_REG[7:0] AES_KEY_6_REG[7:0] AES_KEY_5_REG[7:0] AES_KEY_4_REG[7:0] AES_KEY_3_REG[7:0] AES_KEY_2_REG[7:0] AES_KEY_1_REG[7:0] AES_KEY_0_REG[7:0]

0 [23:16] | AES_KEY_7_REG[15:8] | AES_KEY_6 REG[15:8] | AES_KEY_5 REG[15:8] | AES_KEY_4 REG[15:8] | AES KEY_3 REG[15:8] | AES_KEY_2 REG[15:8] | AES_KEY_1_REG[15:8] | AES KEY_O_REG[15:8]
[15:8] AES_KEY_7_REC[23:16] | AES_KEY_6 REG[23:16] | AES_KEY 5 REG[23:16] | AES_KEY 4 REG[23:16] | AES_KEY 3 REG[23:16] | AES_KEY 2 REG[23:16] | AES_KEY_1_REG[23:16] | AES_KEY_O_REG[23:16]
[7:0] AES_KEY_7_REG[31:24] | AES_KEY_6_REG[31:24] | AES_KEY_6_REG[31:24] | AES_KEY_4_REG[31:24] | AES_KEY_3_REG[31:24] | AES_KEY_2_REGI31:24] | AES_KEY_1_REG[31:24] | AES_KEY_O_REG[31:24]
[81:24] | AES_KEY_O_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]

, [23:16] | AES_KEY_O_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]
[15:8] 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]
[7:0] AES_KEY_0_REGI7:0] AES_KEY_1_REG[7:0] AES_KEY_2_REGI[7:0] AES_KEY_3_REGI[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]
[31:24] | AES_KEY_O_REG[7:0] AES_KEY_1_REGI7:0] AES_KEY_2_REGI7:0] 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_O_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_O_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]
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21.3.4 s HfRsiasi
PIRIETE
1. WAL 21728 AES_MODE_REG. AES_KEY_n_REG. AES_TEXT_m_REG. AES_ENDIAN_REG,
2. Xt2ifEgs AES_START _REG B A 1.
3. il AES_IDLE_REG, HF|M 2774 AES_IDLE_REG 32 1.
4. M2F179% AES_TEXT_m_REG s

FIZRTENZ G, RA W AES_TEXT_m_REG 24 AES Nsas EHr, BI#fias AES_MODE_REG.
AES_KEY_n_REG. AES_ENDIAN_REG "FHNAERRAEA . BT AR T EESHE Tl AT (LT i AL A

. A Ares AES_MODE_REG. AES_KEY_n_REG. AES_ENDIAN_REG H EEEHN, HpAMEED .

—

N

. L AES_TEXT_m_REG.
. XA AES_START_REG B A 1,
B ras AES_IDLE_REG, HFIMZFfF4s AES_IDLE_REG 2 1,

. A AES_TEXT_m_REG BEHLZE R .

w

&

)]

21.3.5 &g

AES B — MG BIRTFE 11 ~ 16 ADpph Y], B —ME SRR 21 5 22 A a ).

21.4 751
SRR | ik B B
WL B %5 AF 2%
AES_MODE_REG Operation mode of the AES Accelerator Ox3FFO1008 | %/ &5
AES_ENDIAN_REG Endian-ness configuration register Ox3FF01040 | i/ 5
WY
AES_KEY_0_REG AES key material register O Ox3FFO1010 | i/ 5
AES_KEY_1_REG AES key material register 1 Ox3FF01014 | &£/ 5
AES_KEY_2_REG AES key material register 2 Ox3FF01018 | 2/ &
AES_KEY_3_REG AES key material register 3 Ox3FFO101C | i/ 5
AES_KEY_4_REG AES key material register 4 Ox3FF01020 | i/ 5
AES_KEY_5_REG AES key material register 5 Ox3FF01024 | &/ 5
AES_KEY_6_REG AES key material register 6 Ox3FF01028 | i /
AES_KEY_7_REG AES key material register 7 Ox3FF0102C | &/ 5
e/ B Ar s
AES_TEXT_O_REG AES encrypted/decrypted data register 0 Ox3FF01030 | i/ 5
AES_TEXT_1_REG AES encrypted/decrypted data register 1 Ox3FF01034 | &/ 5
AES_TEXT_2_REG AES encrypted/decrypted data register 2 Ox3FF01038 | i / 5
AES_TEXT_3_REG AES encrypted/decrypted data register 3 Ox3FFO103C | i/ 5
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21. AES Heik %%

P | ik E Vil
Pl [ AREBHFAFE

AES_START_REG AES operation start control register Ox3FFO1000 | HEH
AES_IDLE_REG AES idle status register Ox3FF01004 | Hik
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21.5 %A

Register 21.1: AES_START_REG (0x000)

5 5
5 &7
N v
B o]
’ 0x00000000 | X \ Reset

AES_START E A 1 {fifg AES iz, (HE)

Register 21.2: AES_IDLE_REG (0x004)

S <
& 9
"0‘2' &7
& N
C [ o]
’ 0x00000000 1 ‘Reset

AES_IDLE AES =S[H 757 ¢ . AES MRS T O, Sy 1. (k)

Register 21.3: AES_MODE_REG (0x008)

2
& &
& 24
N ¥
’ 0x00000000 | 0 ‘Reset
AES_MODE #:#% AES Jiniighiz iz, G % 85, (i /5)
Register 21.4: AES_KEY_n_REG (n: 0-7) (0x10+4*n)
’ 0x000000000 \ Reset
AES_KEY_n_REG (0: 0-7) AES %4]25175%, (% /5)
Register 21.5: AES_TEXT_m_REG (m: 0-3) (0x30+4*m)
’ 31 0 ‘
’ 0x000000000 \ Reset

AES_TEXT_m_REG (7: 0-3) HHSCHIS LA fan. (B8 5)
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Register 21.6: AES_ENDIAN_REG (0x040)

e
5 o
5 R
N N
’ 31 6 | 5 0 ‘
’ 0x0000000 | 111 11T \Reset

AES_ENDIAN “Z5 Jpiffarfidn. W% 6. (i /5)
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22. SHA m#izs

22.1  Hfid

AR A Az 4T SHA  (ZeWaaAyE) . SHA I ZFRENS L T+ SHA RYiz T E . SHA s %
U7 FIPS PUB 180-4 3280 SHA-1. SHA-256. SHA-384 £ SHA-512,

22.2  JULFRPE
* FF SHA-1 125
o H% SHA-256 24
o 0§ SHA-384 24

* Y H5 SHA-512 =F

22.3 JYjik
22.3.1  HigwfiEdrs S

SHA i 5k H BEH 22— ME B3 SRR BAME B e ARk “FIPS PUB 180-4” 1 5.2 Parsing the Message”
PZERA R — A — D E R, B ARG ME BRE AT A4 SHA_TEXT_n_REG. W42 SHA-1, SHA-
256 128, NIERAGRICR 512 bit (LB A 29474 SHA_TEXT_0_REG ~ SHA_TEXT_15_REG, #H# 2 SHA-384,
SHA-512 528, MR A4EUCEE 1024 bit [{E S A 257758 SHA_TEXT 0_REG ~ SHA TEXT 31 _REG.

SHA Tnsas A fE A shoe idnife “FIPS PUB 180-4” w1 “6.1 Padding the Message” Ji SRIIRTE#RAE; ERH 5
SV BN Z AT, 7 iR e I TR

FrifE “FIPS PUB 180-4” t1 “2.2.1 Parameters” ik “M(i) is the left-most word of message block i”, [t word
FAIAE 27745 SHA_TEXT_O_REG . PAMRHERF s SHA_TEXT_1_REG "2 5 B AT Ze 4 1)

%:/I\ word -« -+

2232 (HRM%

MAa At G, (5 BIH e SHA JInEas s A7 s SHA_TEXT_n_REG. 42 SHA-1 iz, | 160 bit
= A BT ZE72% SHA_TEXT_O0_REG ~ SHA_TEXT_4_REG. ffi2 SHA-256 iz44, N 256 bit {544
FAERAE 2 7% SHA_TEXT_O_REG ~ SHA_TEXT_7_REG. i 2 SHA-384 iz%4, | 384 bit {Z B4 EAFHTE
217 SHA_TEXT_O_REG ~ SHA_TEXT_11_REG. )2 SHA-512 iz%, W] 512 bit {5 B B 77 74e
SHA_TEXT_0_REG ~ SHA_TEXT_15_REG.

FriE “FIPS PUB 180-4” 1 “2.2.1 Parameters” ik “H®) is the final hash value and is used to determine
the message digest” . “Hoi) is the left-most word of hash value i” . W{E B2 b & 452 word HSN) FEZFAE
2% SHA TEXT_O_REG 1, DAIHE(S BB M A2 B A7 1055 A word HY) E2747:8% SHA _TEXT_1_REG
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22. SHA heik %%

22.3.3 W#vissy

iz SHA-1. SHA-256. SHA-384 Hil SHA-512 545 — 4145 HI 27474k ANIR] AV 7512 B 088 AR ) 0 42 11 2 A7
iE8 SHA-1 (il Z547:4¢ SHA_SHA1_START_REG. SHA_SHA1_CONTINUE_REG. SHA_SHA1_LOAD_REG #i
SHA_SHA1_BUSY_REG. iz 8 SHA-256 fifi f Z7:7-4% SHA_SHA256_START_REG.SHA_SHA256_CONTINUE_REG.
SHA_SHA256_LOAD_REG #11 SHA_SHA256_BUSY_REG. iz & SHA-384 {ifi i 27 {744 SHA_SHA384_START_REG,
SHA_SHA384_CONTINUE_REG. SHA_SHA384_LOAD_REG f1 SHA_SHA384_BUSY_REG. iz SHA-512 fii
F27772¢ SHA_SHA512_START_REG. SHA_SHA512_CONTINUE_REG. SHA_SHA512_LOAD_REG il
SHA_SHA512_BUSY_REG. HEA&#HAERBENT .

T BIES—MERIR

(@) ME—ME BIIh b ar g SHA_TEXT_n_REG.

(b) %2917 SHA_X_START_REG B A 1.

(©) fifZifids SHAX_BUSY_REG, HIIMFFfF4F SHA_X_BUSY_REG #; O,
2. PEARAEGS B RS —

() JELEmfE BRI Ih e 5 A2 SHA_TEXT_n_REG.

(b) %2574 SHA_X_CONTINUE_REG S A 1.

(c) feif A fids SHAX_BUSY_REG, HE|IMFF 74 SHA_X_BUSY_REG #: O,
3. PRIUE B

(@) Xf27f7a% SHA X LOAD_REG B A 1.

(b) #if2EfEes SHA X _BUSY_REG, HFIMZFfigs SHA X _BUSY_REG it 0.

(c) MAFfras SHA_TEXT_n_REG HUhi {5 B 2.

22.3.4 BIrE
SHA JIEE A7 2 60 22 100 A~ gt JE R AL BE— A EUBR DA K% 8 22 20 ANt IR T 55 5 A R 2

22.4  FAraNHIER

SR S | sk B
s/ B e

SHA_TEXT_O_REG SHA encrypted/decrypted data register O Ox3FFO3000 | /5
SHA_TEXT_1_REG SHA encrypted/decrypted data register 1 Ox3FF03004 | /5
SHA_TEXT_2_REG SHA encrypted/decrypted data register 2 Ox3FF03008 | /5
SHA_TEXT_3_REG SHA encrypted/decrypted data register 3 Ox3FF0300C | /5
SHA_TEXT_4_REG SHA encrypted/decrypted data register 4 Ox3FF03010 | /5
SHA_TEXT_5_REG SHA encrypted/decrypted data register 5 Ox3FF03014 | /5
SHA_TEXT_6_REG SHA encrypted/decrypted data register 6 Ox3FF03018 | #2/5
SHA_TEXT_7_REG SHA encrypted/decrypted data register 7 Ox3FFO301C | i / &
SHA_TEXT_8_REG SHA encrypted/decrypted data register 8 Ox3FF03020 | /5
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C2xis i pu Hiuhik i
SHA_TEXT_9_REG SHA encrypted/decrypted data register 9 Ox3FF03024 | {2/'5
SHA_TEXT_10_REG SHA encrypted/decrypted data register 10 Ox3FF03028 | /5
SHA_TEXT_11_REG SHA encrypted/decrypted data register 11 Ox3FF0302C | /5
SHA_TEXT_12_REG SHA encrypted/decrypted data register 12 Ox3FF03030 | /5
SHA_TEXT_13_REG SHA encrypted/decrypted data register 13 Ox3FF03034 | #&/5
SHA_TEXT_14_REG SHA encrypted/decrypted data register 14 Ox3FF03038 | /5
SHA_TEXT_15_REG SHA encrypted/decrypted data register 15 Ox3FFO303C | /5
SHA_TEXT_16_REG SHA encrypted/decrypted data register 16 Ox3FF03040 | /5
SHA_TEXT_17_REG SHA encrypted/decrypted data register 17 Ox3FF03044 | /5
SHA_TEXT_18_REG SHA encrypted/decrypted data register 18 Ox3FF03048 | /5
SHA_TEXT_19_REG SHA encrypted/decrypted data register 19 Ox3FF0304C | /5
SHA_TEXT_20_REG SHA encrypted/decrypted data register 20 Ox3FF03050 | /5
SHA_TEXT_21_REG SHA encrypted/decrypted data register 21 Ox3FF03054 | {52/'5
SHA_TEXT_22_REG SHA encrypted/decrypted data register 22 Ox3FF03058 | /5
SHA_TEXT_23_REG SHA encrypted/decrypted data register 23 Ox3FFO305C | /5
SHA_TEXT_24_REG SHA encrypted/decrypted data register 24 Ox3FF03060 | /5
SHA_TEXT_25_REG SHA encrypted/decrypted data register 25 Ox3FF03064 | /5
SHA_TEXT_26_REG SHA encrypted/decrypted data register 26 Ox3FF03068 | /5
SHA_TEXT_27_REG SHA encrypted/decrypted data register 27 Ox3FFO306C | /5
SHA_TEXT_28_REG SHA encrypted/decrypted data register 28 Ox3FF03070 | /5
SHA_TEXT_29_REG SHA encrypted/decrypted data register 29 Ox3FF03074 | /5
SHA_TEXT_30_REG SHA encrypted/decrypted data register 30 Ox3FF03078 | i&/5
SHA_TEXT_31_REG SHA encrypted/decrypted data register 31 Ox3FFO307C | #2/5
el / R AFE
SHA_SHA1_START_REG Control register to initiate SHA1 operation Ox3FF03080 | HE
SHA_SHA1_CONTINUE_REG Control register to continue SHA1 operation Ox3FF03084 | HE
SHA_SHA1_LOAD_REG Control register to calculate the final SHA1 hash | Ox3FF03088 | HE
SHA_SHA1_BUSY_REG Status register for SHA1 operation Ox3FFO308C | HiE
SHA_SHA256_START_REG Control register to initiate SHA256 operation Ox3FFO3090 | HF
SHA_SHA256_CONTINUE_REG | Control register to continue SHA256 operation | Ox3FF03094 | H5
Control register to calculate the final SHA256
SHA_SHA256_LOAD_REG hash Ox3FF03098 | HE
SHA_SHA256_BUSY_REG Status register for SHA256 operation Ox3FFO309C | H ik
SHA_SHA384_START_REG Control register to initiate SHA384 operation Ox3FFO30A0 | HE
SHA_SHA384_CONTINUE_REG | Control register to continue SHA384 operation | Ox3FFO30A4 | HE
Control register to calculate the final SHA384
SHA_SHA384_LOAD_REG hash Ox3FFO30A8 | HE
SHA_SHA384_BUSY_REG Status register for SHA384 operation Ox3FFO30AC | Hik
SHA_SHA512_START_REG Control register to initiate SHA512 operation Ox3FFO30BO | HE
SHA_SHA512_CONTINUE_REG | Control register to continue SHA512 operation | Ox3FFO30B4 | H5
Control register to calculate the final SHA512
SHA_SHA512_LOAD_REG Hash Ox3FFO30B8 | HE5
SHA_SHA512_BUSY_REG Status register for SHA512 operation Ox3FFO30BC | H ik

IREER R

494

ESP32 $ AR &% F V4.0




22. SHA heik %%

22.5 %A

Register 22.1: SHA_TEXT_n_REG (n: 0-31) (0x0+4*n)

[

] 0x000000000

‘ Reset

SHA_TEXT_/_REG (1: 0-31) SHA {5 B A iz B4 R g . (B0/5)

Register 22.2: SHA_SHA1_START_REG (0x080)

A
\g*
2
& 5
o \of
NS )
’31 1| 0 ‘
’ 0x00000000 | 0 ‘Reset
SHA_SHA1_START 5 A 1 X5 — Mg BEilfT SHA-1 28, (HE)
Register 22.3: SHA_SHA1_CONTINUE_REG (0x084)
\Z
N
é\\é
S
N7/
5 5
@% @?‘V
’ 0x00000000 0 ‘Reset
SHA_SHA1_CONTINUE A 1 X}Jastifs Biedkseitft SHA-1 28, (H5)
Register 22.4: SHA_SHA1_LOAD_REG (0x088)
Q
S
5 5
@% @?‘V
’ 0x00000000 0 ‘Reset
SHA_SHA1_LOAD 5 A 1 453 SHA-1 iz%, MR RANEZEHEER. (HE)
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Register 22.5: SHA_SHA1_BUSY_REG (0x08C)

S
) ¥
%‘?’é@ ?“?\2\
N g‘?‘
’ 0x00000000 0 ‘Reset
SHA_SHA1_BUSY SHA-1 ZBRGSA iR 10 SHA I E7EA B S 0 &SI, (i)
Register 22.6: SHA_SHA256_START_REG (0x090)
A
é\é*
&7
> &
6(2'(\\ ?‘?
\J\Q) %‘2\
’31 1[0 ‘
’ 0x00000000 0 ‘Reset
SHA_SHA256_START S A 1 %5E—A5 B HilfT SHA-256 28, (HE)
Register 22.7: SHA_SHA256_CONTINUE_REG (0x094)
N
&
@OO
<’_) 7/
S N
%Q’é ‘??
& %\?‘
’ 0x00000000 | 0 ‘Reset
SHA_SHA256_CONTINUE 5 A 1 Xt J52eii)fg B kel itft SHA-256 8. (H5)
Register 22.8: SHA_SHA256_LOAD_REG (0x098)
Q
5
o)
S &
%Q’{A \2\?“/
N S
’ 0x00000000 0 ‘Reset
SHA_SHA256_LOAD 5 A 1 45 SHA-256 128, iTEEAMZEEER. (HE5)
IREE(E B R 496 ESP32 A% % Fjt V4.0



22. SHA heik %%

Register 22.9: SHA_SHA256_BUSY_REG (0x09C)

S
(ﬁg’?
& 2
& \od
N &
’31 1[0 ‘
’ 0x00000000 0 ‘Reset
SHA_SHA256_BUSY SHA-256 jzBURAS A ff4e: 10 SHA IEZR IEAEARFEEE; O 25 H. (i)
Register 22.10: SHA_SHA384_START_REG (0x0A0)
A
Q\
o
(O’\
& 5
& \od
N %‘2‘
’31 il o ‘
’ 0x00000000 0 ‘Reset
SHA_SHA384_START 5 A 1 X555 B ittt SHA-384 iz, (HE)
Register 22.11: SHA_SHA384_CONTINUE_REG (0x0A4)
\Z
é@o
W&
P
4 \ad
N @‘2‘
’ 0x00000000 0 ‘Reset

SHA_SHA384_CONTINUE E A 1 Xfj52enfs BHhdksiitst SHA-384 iz, (H5)

Register 22.12: SHA_SHA384_LOAD_REG (0x0A8)

Q
?\
N
>
{@6\ %v(b
Q" 7
\@% @?‘V
’31 1| o ‘
’ 0x00000000 0 ‘Reset

SHA_SHA384_LOAD E A 1 455 SHA-384 i28, HHERAMZELER, (HE)
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Register 22.13: SHA_SHA384_BUSY_REG (0x0AC)

A
)
o
P
%) s
\J\QJ% %‘e\v
’31 1[0 ‘
’ 0x00000000 0 ‘Reset
SHA_SHA384_BUSY SHA-384 iz RS A 4R 10 SHA IEZR IEAEARFEEE; O 25 H. (i)
Register 22.14: SHA_SHA512_START_REG (0x0B0)
A
Q\
o
(O’\
& 5
& g
’31 1[0 ‘
’ 0x00000000 0 ‘Reset
SHA_SHA512_START 5 A 1 XteE—/ME Bk T SHA-512 1248, (HE)
Register 22.15: SHA_SHA512_CONTINUE_REG (0x0B4)
&
&
e
o
6\
@%Q) S
’ 0x00000000 0 ‘Reset
SHA_SHA512_CONTINUE 5 A 1 X}Ja4tifs Bdkse il SHA-512 25, (H5)
Register 22.16: SHA_SHA512_LOAD_REG (0x0B8)
Q
54
é”& \%@\
& &
’ 0x00000000 0 ‘Reset

SHA_SHA512_LOAD E A 1 455 SHA-512 28, HHERAMNZELER, (HE)
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&3

Register 22.17: SHA_SHA512_BUSY_REG (0x0BC)

& cil

N %‘2\

E T
] 0x00000000 0 \Reset

SHA_SHA512_BUSY SHA-512 izBiRAEA s 1 SHA IEes IEAEALPRE s O =sPR. (HLiE)
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23. RSA hoik 35

23. RSA ndizs

23.1  Hifik

RSA gt h 2 ffiz J 1 RSA XA S BRI Sl BT SR I 1 S8 . X S BE VTR R AR
B KRz MR Rz H 4.

RSA ISR 77X =Fz BRI, I AR Z Mz R R, MR AR PR

23.2 L HAFIE
o SFFRHRIEHN
o SFFREERIEHN
o« SFFREOREIEHN
© AFHEMIEHTRIE

23.3  Jjiietiib
2331 wiate

A A REXT Y. (19 SR B HL % DPORT_RSA_PD_CTRL_REG #f /74 'ty DPORT_RSA_PD {7 Rl ] ASZ {3
FETAH (i fiE RSA g .

2 RSA NGB MRS, #f7as RSA_CLEAN_REG #23] 0, #IiAfbItih. BECHR 4 BArffastitatb oy O.
PRI TE R, 77 RSA_CLEAN_REG #:3 1. Hitt, RSA MR AL 55— I, BRiFaR%
JeArM A 74 RSA_CLEAN_REG, PAfifR RSA IIEEARALT 7] TARIRE .

23.3.2 REBEFEH

FEWRZH R Z = XY mod M, ‘& /23T Montgomery Multiplication  (Z2HFIhFIFevk) S FrbA
P RBMRIE, BTREEET X, Y. M A, TERINAzE T, ST M. IS
WA SRR

RSA filidiss 374 N € {512,1024, 1536, 2048, 2560, 3072, 3584, 4096} 8 Fl K I R MRz . BI Z. X. Y. M
T IALTE X 8 F AR —Fh, E2ENIA SR, T M PSR 42 32,

iRk

b=2%
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23. RSA /mik %

Mz AT b ROk R

- N

T 32
(Zn-1Zn—2---20)p

7 =
X = (Xn-1Xp—2-Xo)
Y= Yn1Yn2 Yol
M= (M, 1M,_o--- M)y

n

T = (Fpn-1Tn—2---To)p

Hr Z, 1~ Zy. Xpo1~Xos Yoo1 ~ Yo My~ My, Tro1 ~ To 0 5IRR—AS b #E6I%, (798% N 32, H
Zn-1s Xnoiv Yoo M1 T 4399000 Z0 XYL M7 BGSA b iE6I%L, T Zo. Xo. Yoo Mo, To 4031
KZ. XY, M., 7B b 3EHIE.

A

WIECXEE 218
7= R?mod M (1)

M'xM+1=Rx R™"
M’ = M" mod b

(A3 (@) w38 T i e ik GCD ki)
KRB 2 B AR -
1. W77 RSA_MODEXP_MODE_REG B A (45 — 1).

2. ¥ X;.Yi. My 7 (i € [0,n)NN) 43 315 AT7 i RSAX_MEM.RSA_Y_MEM.RSA_M_MEM,RSA_Z_MEM,
RPRATAEAR IO VR R 128 words BEERAFRAAS IR~ word WIFAFI—A~ b BEHIEL. X LEAF i d Al 2 1%
HohEAFROE S TR AL RIAL, A7 G 57 i AL gE i

HEEMREBERTRE, FEMEE T IARNESE S AFiES, Bof M1 B 7T LR B .
3. K M’ B AZ{i4s RSA_M_PRIME_REG.
4. %2172 RSA_MODEXP_START REG B A 1.
5. GRHBHLER . #2774y RSALINTERRUPT_REG H #3131, 547 RSALINTR rhiky=k .
6. MTEMEE RSA_Z MEM BHEHELESE Z, (i € [0,n) NN),
7. %F25175% RSA_INTERRUPT_REG B A 1 PTG i1k

BHEHR)E, 74 RSA_MODEXP_MODE_REG hrpi#ifiz i 1 B A B A K A7 il RSALY_MEM iy Y3
Trfi%a% RSALM_MEM i M; . 27174 RSA_M_PRIME_REG ) M’ #A S48k, Hi, 77fik%E RSAX_MEM
T X 517 kdy RSALZ_MEM el 7 HIC 2B 1. AT EESHa T, R s iiar 5
A7t Bl
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23. RSA /mik %

23.3.3 RE BT

KEA Tz B0 2 T Montgomery Multiplication 2Bz, Z = X x Y mod M, FrpAtZEEan= 1. =L 2 ik
T ESR T A M.

RSA fini#i g5t 3Ry 8 iz B KM KBRSz 5 . KRERIZ TR FERE AR SS A i =, s IR 35 24K
A A—RK

KRB AR RAE N -
1. X274 RSA_MULT_MODE_REG B A (&5 — 1),

2. ¥ X;o M. 7 (i € [0,n) NN) 4315 AfEA#%28 RSA_X_MEM, RSA_M_MEM, RSA_Z MEM. [fijffHa55
R TR, Fa R TR AR EERE ATt 3o BN IR 7E e T UL R

3. ¥ M’ B A 2745 RSA_M_PRIME_REG.

4. 274745 RSA_MULT_START_REG B A 1.,

5. SR E L. Wi A RSALINTERRUPT_REG #2153 1, &% # RSALINTR ik 4,
6. 217 RSA_INTERRUPT_REG B A 1 DA% 117 .

7. 4 Y G € [0,n) NN) B AFEi 2 RSAXMEM, NFEHUEEN TREE, ST a8 8dis At
58 R B T

8. X Zif7#% RSA_ MULT_START REG B A 1.

9. SRR HIZALTR . BT Eds RSALINTERRUPT_REG H |13 1, #i#%F RSAINTR rhiki=A: .
10. MAFA%SE RSA_ZMEM B 54558 Z; (i € [0,n) NN).

11, %277:2% RSA_INTERRUPT_REG B A 1 DA .

BEEHG , R A %74 RSA_MULT_MODE_REG {7 fifi iz AR 5ia H 1 K AR B A B A7 it RSA_M_MEM
HRy M. Zrfrds RSALM_PRIME_REG iy M’ A #E . FreABESasimt, W DARFEXTIX L5 A8 5 17 ik
WELGA

23.3.4 R¥kLIET

KERPIEHIINT Z=X x Y, HHEET Z HKERBET X. Y KEMPifG. Bl RSA hnmbas H
4 Fh N € {512,1024,1536, 2048} ;ZE T KEH KRB E. BET ZWKE N H2x N,

HEME X, Y, BNSBET Z mKE—8 (N).

N
n=—
32
N=2xN
N
n—3—2 2n

X =(Xp1Xa2-Xo)p = (00--0X), = (000 Xy 1 X2+ Xo)p

n

Y= Ya1Yao - Yo)p=00---0)p = (Yn1Yn 2---Y500---0)

n n

REGRIEIZ R AR -
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23. RSA hoik 35

1. %9717 RSA_MULT_MODE_REG 5 A (L& —1+8).
2. ¥ X;. Y; (i € [0,7) NN) 53515 A L7k #% RSAX_MEM, RSA_Z MEM.

HB BRI TR, XMW T A B S ATE s, 30 B0 21 A7 S nT DU R (E
B ARG T b SEHIRCHA A 0, X4 O Anlalisk,

3. %2174% RSA_MULT_START_REG B A 1.
4. SFRREREER . BT A4y RSAINTERRUPT_REG HH| 33 1, s %R RSAINTR Hifi=4: .
5. MIEfiE#E RSA_Z_MEM 58455 Z; (i € [0,7) NN),
6. Xt 2Ff7as RSA_INTERRUPT_REG B A 1 PATEI: 17 .
BEAW)E, RA 4 RSA_MULT_MODE_REG Wiz A 5z 1K Bk

23.4  FAFEANF

B | ik EE B
[WERo ¥ s
RSA_M_PRIME_REG ‘ Register to store M’ ‘ Ox3FF02800 | /5

B el (e ds

RSA_MODEXP_MODE_REG

Modular exponentiation mode

Ox3FF02804 | B/5

RSA_MODEXP_START_REG

Start bit

Ox3FF02808 /\T

S R

RSA_MULT_MODE_REG

Modular multiplication mode

Ox3FF0280C | /5

RSA_MULT_START_REG

Start bit

Ox3FF02810 | HE

e 95 A¢ 45

RSA_INTERRUPT_REG

RSA interrupt register

Ox3FF02814 | /5

RSA_CLEAN_REG

RSA clean register

Ox3FF02818 | HikE
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23. RSA /mik %

23.5 A

Register 23.1: RSA_M_PRIME_REG (0x800)

E ]

’ 0x000000000 \ Reset

RSA_M_PRIME_REG I3 fFastls M. (B/5)
Register 23.2: RSA_MODEXP_MODE_REG (0x804)

g

&
%) %
& &

E I

’ooooooooooooooooooooooooooooo|ooo‘Rese»c

RSA_MODEXP_MODE 77 f7a il iz B, (5/5)

Register 23.3: RSA_MODEXP_START_REG (0x808)

)

&
Q?Q'é

A

E ]

]oooooooooooooooooooooooooooooooo\Reset

RSA_MODEXP_START G A 1 APt EzE ., (HE)

Register 23.4: RSA_MULT_MODE_REG (0x80C)

)
&

Q?Q)J\A
A

E I

]oooooooooooooooooooooooooooooooO\Reset

RSA_MULT_MODE MW #ifigs il S fiiEizE . (H5)
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Register 23.5: RSA_MULT_START_REG (0x810)

S

Q@
'S
Q0

E

1

]oooooooooooooooooooooooooooooooo\Reset

RSA_MULT_START 5 A 1 PAJHIRERAIREIZH . (H5)

Register 23.6: RSA_INTERRUPT_REG (0x814)

§'\
S
S &
Q)‘@ ?>$
& &
Q\
]31 1| 0‘
]ooooooooooooooooooooooooooooooo|o‘Reset
RSA_INTERRUPT RSA ti RIS 78S, —iaagh i Blis) 1,
Register 23.7: RSA_CLEAN_REG (0x818)
%
Q)égb\ ?\9\33\
& &
Q\
’31 1 0‘
]oooooooooooooooooooooooooooooooo\Reset
RSA_CLEAN — HfFffas Wit eaiae, suOazEpses) 1. (i)
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24, TEMB KL A F

24. BEBLE KA

24.1 Hifik
ESP32 NE—FRHLEC A A4S, HA B BEALET VA 0 3 45 B A R Ll

24.2 - UERE
ZBENLEC R A a8 ] A B B LA .

24.3  Jpiiefiik

FEIERR R B OLS . RGERR M BEHLEUR & 2 P ) 7 77 f RNG_DATA_REG #2145 —4> 32 bit {H#Z2H
WEHLEL. X LEEFEHLECR B WI-F/BT SRS IS . 24 5P Wi-Fi Rl BT, REALAICA A= 45 A 1 D AL

MJE M Wi-Fi 5 BT, 44> APB e E ] (%58 80 MHz) 1y, BEHLECR A48 3845 2 bit 1. ik, h T3k
ORI, A AN 5 MHz (3 SRR B 75 7745 -

FATIER N Wi-Fi 500, DA 5 MHz iR MBI BB BEAL AT A7 B2 T 2 GB Y BlkEA, I
Dieharder BEFLEGMNIRE (A 3.31.1) MlizbeA . FeA@E T HrA M.

24.4  FAFTRANF

A ik Hidik i
RNG_DATA_REG FEHLECE Ox3FF75144 HE

24.5 FFAE0S

Register 24.1: RNG_DATA_REG (0x144)

E 3

’ 0x000000000 \ Reset

RNG_DATA REG BfHLECRTE. (i)
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25. Flash 7o % 5 %

’

25. Flash % 5

25.1 Hifik

ESP32 R4 2 Foth i T3 ZERAE P ABRAF R AE 41 flash. 741 flash T DA AAF il LA BF . U T P
i (L RV R 45 r e ) 4. ESP32 1Y flash B REASRHACTIHEATINES . SRIG RIS 2 S5 LAY
ARSI flash. 24 CPU iliid cache B 41 flash I}, flash gLk BEASRF LR 145 MR H Sh AT o

ESP32 jiiid flash AR A T B AR B 3t 1 22 A fR i

25.2 R4
o ZREHHENT
o ELEFEES
R, ERS S
o FIEMEE. ROESH b (oot) B ILRIME flash hfigaish i

25.3  Jjtiefiik

Efuse Controller

Flash
Encryption/Decryption
DPORT_SPI_DECRYPT_ENABLE .|
Flash
Encryption
download_dis_encrypt
[}
3 | =
= Q
g X
<
coding_scheme
. Booting Mode Key BLOCK1
DPort Register Generator flash_crypt_config
1]
[%]
¢ 3
3 X
<
flash_crypt_cnt
Flash
Decryption
DPORT_SPI_DECRYPT_ENABLE 7 download_dis_decrypt

B 124: Flash fifi s it 2ty

Flash fifgss i & = A5y, i 3 B1E ik (Key Generator), flash fin (Flash Encryption) L5uAil flash
fit#% (Flash Decryption) fibe, @& 124 i, Key Generator # Flash Encryption 5 Flash Decryption J [ {ii F .

Flash Encryption 5 Flash Decryption ®] DA Bt TAE .

i L 507
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25. Flash 7o % 5 %

4% DPort ZFfEss 5 flash MRS A 21 27 f7ee & DPORT_SLAVE_SPI_CONFIG_REG ##Y
DPORT_SPI_ENCRYPT_ENABLE {i;# DPORT_SPI_DECRYPT_ENABLE f{i; . Flash Jilfif# it it 2 M 4% eFuse
EHERTH IR 6 NRESE, Bl coding_scheme., BLOCKT, flash_crypt_config. download_dis_encrypt.
flash_crypt_cnt #11 download_dis_decrypt.

25.3.1 Key Generator itk

Key Generator 1 4efkii &4t 244 coding_scheme, BLOCK1 4§
Key, = f(coding_scheme, BLOCK1),

SR Key Generator #i4E 452 4{ flash_crypt_config Fi flash finfig & 51 iji ) i )54 flash (g Scbhi Addr,
Addrg 53 HiEHE

Key. = g(Key,, flash_crypt_con fig, Addr.) .

Keyy = g(Key,, flash_crypt_config, Addry) .

M ARG S H flash_crypt_config 4 0 i, Key. . Keyq 574 flash fSEHbHETE X . 24 R 5854 flash_crypt_config
FBRA O ZAMERAERS, Kb flash 45 8 4~ word B —ANHAMERT Keye 1 Keyq.

25.3.2 Flash Encryption itk

Flash Encryption J&— oM, B iy apfrgs, XL fas nl AR CPU ELEJI . BUERINIFA7as . SN
DPort 27174 RZGSHL. boot B3 [l He Bl X — k.

WAL TARR RS S, Kkl
1. ¥9717 %% DPORT_SLAVE_SPI_CONFIG_REG f¢) DPORT_SPI_ENCRYPT_ENABLE {i & 1.

2. YRS 41 flash Sl I 27774 FLASH_ENCRYPT_ADDRESS_REG, it 24412 8-word i
il

3. BEEmEE 8-word £t AL ) F A HihE ) word 3B 297728 FLASH_ENCRYPT_BUFFER_O_REG, WX ik
#) word 32 A FLASH_ENCRYPT_BUFFER_1_REG, DA 4 & & 4% A FLASH_ENCRYPT_BUFFER_7_REG.

4. ¥125147-4% FLASH_ENCRYPT_START_REG # 1.
5. i 29174% FLASH_ENCRYPT_DONE_REG, B3] 1.
6. VEH RS, JEiLsME SPIO X 4b flash ) 8-word X HIHE S AR 8-word fL75.

JBE 1 % 5 $4{E Flash Encryption Bt 8-word fCRHEFFITAS. MRS ERME S BHILE Keye. MBLER
/2 8 4> word, 9§ 6 {415 SPIO ¥ Flash Encryption #5455 5 A H-4h flash., 9§ 6 il il i)
WAt ASHORG S flash 195eHbl, KA SEHRE AR 8-word XEFFIY, FLIVAT AT 2 AR
FLASH_ENCRYPT_ADDRESS_REG [#{H—%(. ESALH 6 HillH I REGL A —12%0e 8-word 1, {Hi&
TEMGT T IR 1 5 N, SABEUEE X, SMIE SPIO BLI BTG 2 M E R 045 . % Flash Encryption
BTRTARSHE RIS 1 5 5, MALTE 6 K2 MBS R REEUT RS

Flash Encryption 2754 F TAEIRSEGT
¢ SPI Flash Boot #i:F

2D rzat DPORT_SLAVE_SPI_CONFIG_REG ff) DPORT_SPI_ENCRYPT_ENABLE {24 1 i, Flash En-
cryption 4 F TARRAS, WAL T R TAERES.

¢ Download Boot #z
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25. Flash e % 5 % %

2s Fe it DPORT_SLAVE_SPI_CONFIG_REG fit) DPORT_SPI_ENCRYPT_ENABLE {7 1 H &% %% down-
load_dis_encrypt & O B}, Flash Encryption 4bF TARRZS, HMAT-k TVERGS .

BERBAN USRNSSR 5 AR JoyE gk B S S5 i AU B B 5 21 41 flash . i
2% CPU AN I cache i B2 41 flash A2 i AURD , (HER PFId 2 460 TEIR RN B 4] Keye .

25.3.3 Flash Decryption ik

Flash Decryption H-JE4MERIHL, B B A H 2ifres, RIAREY: CPU B . 4MX DPort %ifias. R4S H.
boot Az I [ Fi - F X — A

2 TAER), CPU di@id cache 52U 4h flash HriF§ 4 5%k . Flash Decryption ¢ H B 8| 14545
BRI . BN E S 59 HX} cache 2B . A B 4TE Keyy, L4
[ VAR AR AR

24 Flash Encryption #iek TAERF, AXf flash N = AVER, TR N R 2R InENE, Hit CPU
Wt cache LRI SE flash H IR AR N 25

Flash Decryption s 75 4T TARRS R T
® SPI Flash Boot #izF

MRGSH flash_crypt_cent (4K 7 A bit A 75%54~0 1 B, Flash Decryption 4bF TAERA, & WAET K
THERE.

* Download Boot =

W 2% DPORT_SLAVE_SPI_CONFIG_REG 1) DPORT_SPI_DECRYPT_ENABLE 1y 5 1 H. &%t 24§ down-
load_dis_decrypt & O i}, Flash Decryption 4bT TAEIRZS, 7 MALT-£ TR,

25.4  FAFERANF

K ik Huhk il
FLASH_ENCRYPTION_BUFFER_O_REG Flash encryption buffer register 0 | Ox3FF5B000 | H
FLASH_ENCRYPTION_BUFFER_1_REG Flash encryption buffer register 1 | Ox3FF5B004 | H

FLASH_ENCRYPTION_BUFFER_2_REG Flash encryption buffer register 2 | Ox3FF5B008
FLASH_ENCRYPTION_BUFFER_3_REG Flash encryption buffer register 3 | Ox3FF5B00C
FLASH_ENCRYPTION_BUFFER_4_REG Flash encryption buffer register 4 | Ox3FF5B010
FLASH_ENCRYPTION_BUFFER_5_REG Flash encryption buffer register 5 | Ox3FF5B014

(NN
Py

S| | || | | | | | |

AS
/

FLASH_ENCRYPTION_BUFFER_6_REG Flash encryption buffer register 6 | Ox3FF5B018 | H
FLASH_ENCRYPTION_BUFFER_7_REG Flash encryption buffer register 7 | Ox3FF5B01C | H
FLASH_ENCRYPTION_START_REG Encrypt operation control register | Ox3FF5B020 | H
FLASH_ENCRYPTION_ADDRESS_REG External flash address register Ox3FF5B024 | H
FLASH_ENCRYPTION_DONE_REG Encrypt operation status register | Ox3FF5B028 | H
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25. Flash #e % 5 %

25.5 A

Register 25.1: FLASH_ENCRYPTION_BUFFER_/_REG (1: 0-7) (0x0+4*")

E ]

’ 0x000000000 \ Reset

FLASH_ENCRYPTION_BUFFER_n_REG fi# %1 buffer . (H5)

Register 25.2: FLASH_ENCRYPTION_START_REG (0x020)

' %)
%@‘@ %\2\/
N ~

E ]

’ooooooooooooooooooooooooooooooo|o‘Rese»c

FLASH_START Rfitfi¥h 1, HalinE#fE. (H5)

Register 25.3: FLASH_ENCRYPTION_ADDRESS_REG (0x024)

E ]

’ 0x000000000 \ Reset

FLASH_ENCRYPTION_ADDRESS_REG F-#} flash [zl , 4~ sgHbhk 2470 & 8-word %} 5%
1. (H5)

Register 25.4: FLASH_ENCRYPTION_DONE_REG (0x028)

')
&

Q)%Q)C\
A

’31 1

]oooooooooooooooooooooooooooooooo\Reset

FLASH_DONE i #fFE5eidin, sbhih 1. (i)

REFER 510 ESP32 A% % Fjt V4.0



26. PID/MPU/MMU

26. PID/MPU/MMU

26.1  Hifid

ESP32 Wi MM A E it g il MMU (Ffifas i B IT) B MPU. (Fefigsfadr siot) w4 OS 43
TR EALER, MPU I MMU ] PA SR VR s8R 1R B D7 A7 a8 53070 A AMBE . MMU S m] RASEAT Rt ik 15 b
TR, KR B BOR St e A Lk Y P R 1) B HE UL Gt DX Ik X SRS T AR N R S O, AT
AP FR T AT ARG G2 AT T R EA TR . OS M AR Pzt TR, 4hBIlca —iifes (R PID),
TR, HFES A 8 4. A4 OS FIR AR ARG H O AYBLSTRIAL IR .

26.2 - EFEME
e PRO_CPU 5 APP_CPU &4 8 ~ifffe
o MPU/MMU SEF-HERR) PID S F- EAras, H oM. AMibi e
o iR MPU/MMU 4538
o FAMEREEH MMU 458

* Shixih MPU A8

26.3  Jjtiefiik
26.3.1 PID $iil%

1E ESP32 . PID =il ds se 215w, il MMU/MPU sl A4 s AT AUS AR P4 PID. OS ERUCHF BT SChTHk
B — NI, S HOE PID $adilgs g PID. sl B, PID 2668 nl DA A B 8 205 PID U143 OS 1Y
PID.

ARG AP PID il , 25T ESP32 sy B4~ CPU. 434~ CPU 4 —A~ PID #x:ilds . AERSAERR 2
W ALVFANIE CPU s AR W 2R .

26.3.2 MPU/MMU

MPU Hl MMU B 517 I SMSRIF i g A2 E R A B EArfifds , Hr AR A AL 24 AUl 17517 %2 MMU/MPU
PRI Al AS XM, MMU 80 MPU R AGsA %R 1 CPU TR i PID Az idsfdi PID.

MMU #1 MPU {3 T% PID Xt EAFE s FI R Sl e A T B, A% izt SR 2 WA~ CPU; Wik,
WA R A SN MMU i MPU JUf 8 AR PID i BCEL . LR, A BA SN &R MMU AR
Bl PID, i Hag R Ak 3K D7 i) AMF it sy CPU. RPN BRI i2477E APP_CPU = PRO_CPU |, MMU #
HATEA PID RSB I. SCBR Y A% T[] — e R R e, BEAS R B W4~ CPU BA7 1A EAE PR E S AH [ i 1Y
7, (XA R EOR

T PID RYRCEES, MPU AT DA Fe i sk fE 2 dERE 5 [P0 Al e Il b e . MMU L BAT %0 6E I HLRERS 2t AR
F14) K LI 5 [P0 s g SICHBRE DT 0, AT 5 0 AT BE 78 4 [ ) W Bt e DXl DRIIE . MIMU A B i e P S B
AR AT DA T HERE 23 B C
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26. PID/MPU/MMU

26.3.2.1

i A A7 fiti

Fr Bt AR E 5 MPU, RTECE RS MPU Al MMU 4572 :

% 95: Jr EA#IKER MPU Fil MMU &5y

teina Ko - e BT ) MPU
ROMO 384 KB 0x4000_0000 0x4005_FFFF Static MPU
ROM1 64 KB Ox3FF9_0000 Ox3FF9_FFFF Static MPU
SRAMO 64 KB 0x4007_0000 0x4007_FFFF Static MPU

128 KB 0x4008_0000 Ox4009_FFFF SRAMO MMU

128 KB Ox3FFE_0000 Ox3FFF_FFFF Static MPU
SRAM1 (Z Hithk17517)) 128 KB O0x400A_0000 Ox400B_FFFF Static MPU

32 KB 0x4000_0000 0x4000_7FFF Static MPU
SRAM? 72 KB Ox3FFA_EO0O0 Ox3FFB_FFFF Static MPU

128 KB Ox3FFC_0000 Ox3FFD_FFFF SRAM2 MMU

o 8 KB Ox3FF8_0000 Ox3FF8_1FFF RTC FAST MPU

RTC FAST (& Huik-)j1¥)

8 KB 0x400C_0000 Ox400C_1FFF RTC FAST MPU
RTC SLOW 8 KB 0x5000_0000 Ox5000_1FFF RTC SLOW MPU

Static MPU

ROMO, ROM1, SRAMO 4 64 KB, SRAM1 I SRAM2 [k 72 KB i Static MPU #/. it MPU i 4
R, ANREHARMACE . EAOGE A Y Fi AR PID & PRIERR XAl DI v ) . 2435 PID 4 O 8¢ 1 R,
FRAE I 95 g b B (4770 RAM B FHAH R HBEEY 5 ) FEfifige. 24 PID R 2 2] 7, f#ik
e N AT .

RTC FAST & RTC SLOW MPU

8 KB ff) RTC FAST Memory A 8 KB ) RTC SLOW Memory H -~ 1] it # iy MPU 47l . 3 1 Jic # RTC_CNTL_
RTC_PID_CONFIG_REG #1 DPORT_AHBLITE_MPU_TABLE_RTC_REG 27, MPU ] DA fai/ ok 25 11454~ By
¥y PID P Arfiiae . BB LA e AL, TDASRYPAH R PID AT 2 SIS AR, i BRI%AE
JUEE AR R R PID A8 e S AR . PID 2y O A1 1 bR AR & ] DAY 1] RTC SLOW fififids , iXRLE TG
TRIEE. 3 96 A1 97 Hiik T A 7L Y PID Z AR A

# 96: 458 RTC FAST Memory ) MPU

i1 5kt PR
KN . PID
fi% = .
RTC_CNTL_RTC_PID_CONFIG {i
8 KB 0x3FF8_0000 Ox3FF8_1FFF 01234567
8 KB 0x400C_0000 0x400C_1FFF 01234567
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26. PID/MPU/MMU

# 97: 453 RTC SLOW Memory [¥) MPU

Ak LB
N PID
B 1% = PID = 0/1 ‘
DPORT_AHBLITE_MPU_TABLE_RTC_REG {i;
234567
8 KB | 0x5000_0000 | 0x5000_1FFF | /5
012345

F172 RTC_CNTL_RTC_PID_CONFIG_REG 2 RTC #M&ry—k4, HAEH PID 3 O [l fi s ik, 29774 DPORT
_AHBLITE_MPU_TABLE_RTC_REG J&—/> Dport 29f74%, m[PA PID 24 O 5 1 (A ERI& 0

P SRAMO F1 SRAM2 3 128 KB ) MMU

SRAMO 5 128 KB A1 SRAM 75 128 KB #BH MMU 458, iX 48 MMU LT ART MPU —#: Fui/F sl 25 11 ik
VTR BN B HEER , H A0SR CPU SERE S ARl (REdbhk) FEHe B bl B R O b
Ik (sesbht) .

HTHEIX R, b RAM MMU 5 HAS BRI A 3G ) 43 16 T TURV/INATRCEN 8 KB, 4 KB # 2 KB.
MR/ A 8 KB i, 16 TUAL 1A 128 KB 7 fitign 25 8], 4T K/ R 4 KB 5 2 KB B, fEfilias 25 A1 K it
FH 4390 64 KB 5% 96 KB XAz MPU 4B . 251 T iz bk Fnsctthl B0t ] 434 kg bohik 57 A0 S bh 0
Flre MMU BT DURF Atk 5T A A ot A S bk T p g b o

T PID 2y O F1 1 pypERE, REuhl 05 S bt SR i RS 2 — X —R . BIREREAS itk 0T A SR AR
AN A 5E A TR A SE Lk BT BRI S A X ALVFLE PID O M/ 1 Ras T B R G2 RERS U I R4
CERUE RN

fHEXT PID 24 2 8] 7 gy itfe, MMU AT DASET454~ PID, BECRACEA A BB hE BT, (R 3 i ) S s ik
Blo PRIL, R BT P 4 i A% o A BRI 55 AT o AN ] St ik 5 g AT ) I S S Y S ORI B A .
[ 125 s, CPU (izfT PID 2 2 2 7 pyittfe) =iliy FArffedi ik OXBFFC_2345, Zuhb A ik i 1 1Y
Pt DIk, A% 0x0345. MMU i/ i PID AYZERERS ek 5T 1 55 N Stk Bt 2 93751 o
P, A7t s R i R 7 1) R U5 1) RE AUk 0T 2 AP Rl A, S Bm s I Sty OX3FFC_4345, PATRIR
B TR/N A 8 KB,

CPU VIRTUAL MMU PHYSICAL
3FFC_0000 3FFC_0000
PAGE 0 PAGE 0
FFC_2000 FFC_2000
3FFC_2345 - PAGE 1 ---""""--"mmoootmommm e ' PAGE 1
FFC_4000 : 3FEC 4345 FFC_4000
PAGE 2 D RRnt CEEEEEDEC R » PAGE 2
3FFC_6000 3FFC_6000
3FFD_EO000 3FFD_EO000
PAGE 15 PAGE 15
3FFE_0000 3FFE_0000

B 125: MMU ijj i) 7345l
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26. PID/MPU/MMU

# 98: 5L | SRAM 0 i1 SRAM2 i 4x 128 KB 1) MMU 15

DPORT_IMMU_PAGE_MODE DPORT_DMMU_PAGE_MODE TR/

0 0 8 KB

1 1 4 KB

2 2 2 KB
1 MMU S5 BRI A 25

X MMU 4 ) SRAMO Fil SRAM2 BRIk, UK /INAT Ry 8 KB, 4 KB A1 2 KB. 12 98 B , TR/ Nl i A7 /74
DPORT_IMMU_PAGE_MODE_REG #I DPORT_DMMU_PAGE_MODE_REG #f#j DPORT_IMMU_PAGE_MODE
(% SRAMO) Al DPORT_DMMU_PAGE_MODE (X SRAM2) {5 & . [ oAyAE 17 it DX ) 40 [T 0
16, PreAB it/ 8 KB I, 1X 16 SUE R A7 AR 2R 128 KB UK/ 4 KB I, 7 3 F A7 fff o 25 )
64 KB; SR/ 2 KB I, B a H A7 it a3 7] 0y 32 KB.

B, %1 8 KB I, BEANfEf#RH MMU 8 (BXFTHE TR/, FEhfdsi 128 KB #4432 MMU 4
B BRE, T 4 KB TR/, A5z MMU 43R X E 0x4009_0000 %] 0x4009_FFFF F1 Ox3FFD_0000 #|
Ox3FFD_FFFF; XfF 2 KB B TR/, A5z MMU 3L X 52 0x4008_8000 #| 0x4009_FFFF F1 Ox3FFC_8000
3| Ox3FFD_FFFF. X283 E ATy PID 24 O B¢ 1 AR5 s PID 2 2 3| 7 i ERE ToiE U ) JAE GRS -

fEfifgR a5 mH, TR R &R, B, MMU 4531 SRAMO B 1 28 35 19 ik 1 2k 040080000+ (pagesize x1)
F| 02040080000 + (pagesize * (N4 1) —1); [FHE, MMU 45314 SRAM2 Tt n 2 3% (k3 4 023 F FC0000 +
(pagesize xn) F| 0z3F FC0000 + (pagesize x (N + 1) — 1), 3 99 F1 100 iR T A T/ MER T, B MMU 4%

F) SRAMO A1 SRAM2 Firg it ik 75 il .

% 99: SRAMO MMU w1301 53 Mkt

- 8 KB T 4 KB T 2 KB T

) ik = ik [ {8 [

0 40080000 40081FFF 40080000 40080FFF 40080000 400807FF
1 40082000 40083FFF 40081000 40081FFF 40080800 40080FFF
2 40084000 40085FFF 40082000 40082FFF 40081000 400817FF
3 40086000 40087FFF 40083000 40083FFF 40081800 40081FFF
4 40088000 40089FFF 40084000 40084FFF 40082000 400827FF
5 4008A000 4008BFFF 40085000 40085FFF 40082800 40082FFF
6 4008C000 4008DFFF 40086000 40086FFF 40083000 400837FF
7 4008E000 4008FFFF 40087000 40087FFF 40083800 40083FFF
8 40090000 40091FFF 40088000 40088FFF 40084000 400847FF
9 40092000 40093FFF 40089000 40089FFF 40084800 40084FFF
10 40094000 40095FFF 4008A000 4008AFFF 40085000 400857FF
11 40096000 40097FFF 4008B000 4008BFFF 40085800 40085FFF
12 40098000 40099FFF 4008C000 4008CFFF 40086000 400867FF
13 4009A000 4009BFFF 4008D000 4008DFFF 40086800 40086FFF
14 4009C000 4009DFFF 4008E000 4008EFFF 40087000 400877FF
15 4009E000 4009FFFF 4008F000 4008FFFF 40087800 40087FFF
Fl4rzsia | - - 40090000 4009FFFF 40088000 4009FFFF
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26. PID/MPU/MMU

¢ 100: SRAM2 MMU i i1 5 Hs bk

= 8KB 7T 4 KB TT 2KB 7T
) i ] fi& [ ik [
0 3FFC0000 3FFC1FFF 3FFC0000 3FFCOFFF 3FFC0000 3FFCO7FF
1 3FFC2000 3FFC3FFF 3FFC1000 3FFC1FFF 3FFC0800 3FFCOFFF
2 3FFC4000 3FFC5FFF 3FFC2000 3FFC2FFF 3FFC1000 3FFC17FF
3 3FFC6000 3FFC7FFF 3FFC3000 3FFC3FFF 3FFC1800 3FFC1FFF
4 3FFC8000 3FFCOFFF 3FFC4000 3FFCAFFF 3FFC2000 3FFC27FF
5 3FFCA000 3FFCBFFF 3FFC5000 3FFC5FFF 3FFC2800 3FFC2FFF
6 3FFCC000 | 3FFCDFFF 3FFC6000 3FFCBFFF 3FFC3000 3FFC37FF
7 3FFCE000 3FFCFFFF 3FFC7000 3FFC7FFF 3FFC3800 3FFC3FFF
8 3FFD0000 3FFD1FFF 3FFC8000 3FFC8FFF 3FFC4000 3FFCATFF
9 3FFD2000 3FFD3FFF 3FFC9000 3FFCOFFF 3FFC4800 3FFCAFFF
10 3FFD4000 3FFD5FFF 3FFCA000 3FFCAFFF 3FFC5000 3FFC57FF
11 3FFD6000 3FFD7FFF 3FFCB000 3FFCBFFF 3FFC5800 3FFC5FFF
12 3FFD8000 3FFDOFFF 3FFCCO000 3FFCCFFF 3FFC6000 3FFC67FF
13 3FFDAOOO 3FFDBFFF 3FFCD000 3FFCDFFF 3FFC6800 3FFCBFFF
14 3FFDC000 3FFDDFFF 3FFCE000 3FFCEFFF 3FFC7000 3FFC77FF
15 3FFDEO0O 3FFDFFFF 3FFCF000 3FFCFFFF 3FFC7800 3FFC7FFF
TR mE | - - 3FFD0000 3FFDFFFF 3FFC8000 3FFDFFFF
MMU e g4

SRAMO MMU #1 SRAM2 MMU, it —41 16 A2 A4 il 177 [ A KR e otk 5T 21 SEtb bk 5Ty midps . S5HERZ
BMMU A[FAYE , B AF A ae s fil— S SE ik ot A e — S RE ik Ut X S8 ap A s WL PID AgRERE T DA
U5 I B it e LA S WA R L1k GRS )30 35 A il ) St il 0t o 3% 107 $ld 1 X B S A7 I 07 75 BRI
I, X LT A7 K PID o 2 2 7 (AR U5 AR s PID 24 O 8¢ 1 AF R KU W] ASESE BT i T, F HIsA 1
HuhE B Sk R . B TCIE X LS A7AR BB E AT, 24 PID 2y O i 1 AYRERE DT I 50X I, B D7 ) St it x o X
16 AP A T KN 27 fE s DPORT_IMMU_PAGE_MODE_REG #1 DPORT_DMMU_PAGE_MODE_REG
Hfigh PID 2 0 ¢ 1 AEREE A .
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26. PID/MPU/MMU

#¢ 101: DPORT_DMMU_TABLEn_REG #iI DPORT_IMMU_TABLE"_REG

[6:4] | PID 2~ 7 iy AL [3:01 | shAbAUR

0 PID 2 ~ 7 bR AT D L. Ox00 | HEAUST O IVsI 2yt
1 PID 2 ~ 7 [y BEREHIAT T FIAL R - Ox01 | HEABLUT 1 I I % 0
2 VU7 PID 2 Fly3ERAT AR - Ox02 | MBI 2 AT I eyt
3 VUA7 PID 3 HHEEAT AL Ox03 | MEHITT 3 TV By BT,
4 FUA PID 4 1l Vs T AR 0x04 | HEHIHU 4 WU IR 5T,
5 FU PID 5 bR DT FTRURR. Ox05 | HEAMTU & Wl R T
6 SUA7 PID 6 AT 1 1T BUR. Ox06 | HEHADT 6 ATl e PO -
7 U PID 7 A VAU Ox07 | MEHITT 7 ATV B 2T

Ox08 | HEUIL 8 mI s B

0x09 | REUUL O nl s i BT o

Ox10 | BB 10 R {5y B
Ox11 | LT 11 "5 PR o
Ox12 | BB 12 {5y B
Ox13 | BT 13 A5
Ox14 | RE4UTT 14 Al
Ox15 | BT 15 R[5 ot

SRAMO FiI SRAM2 MMU (1) 7 5

1 SRAMO MMU A B PR 77t it i e A PR 5 - L R ), Ak B e e 00 (8 2 75 1l SRAM2 MMU ¢
MIfEfifids . I, Rk F AU AR 7E SRAMO 1) MMU Bir, REEiEAAAE SRAM2 1) MMU T, A2
WHAFOUR, XL PID (R EF S H iR, PID 2y 2 2] 7 32X SRAMO 5 MMU 5T (5 i & H s
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26. PID/MPU/MMU
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F I SRAM 2
8 KB Ox3FFA_E000 Ox3FFA_FFFF DPORT_AHB_MPU_TABLE_O_REG 0
8 KB Ox3FFB_0000 Ox3FFB_1FFF DPORT_AHB_MPU_TABLE_0_REG 1
8 KB Ox3FFB_2000 Ox3FFB_3FFF DPORT_AHB_MPU_TABLE_0_REG 2
8 KB Ox3FFB_4000 Ox3FFB_5FFF DPORT_AHB_MPU_TABLE_O_REG 3
8 KB Ox3FFB_6000 Ox3FFB_7FFF DPORT_AHB_MPU_TABLE_0_REG 4
8 KB Ox3FFB_8000 Ox3FFB_9FFF DPORT_AHB_MPU_TABLE_O_REG 5
8 KB Ox3FFB_A000 Ox3FFB_BFFF DPORT_AHB_MPU_TABLE_0_REG 6
8 KB Ox3FFB_C000 Ox3FFB_DFFF DPORT_AHB_MPU_TABLE_0_REG 7
8 KB Ox3FFB_E000 Ox3FFB_FFFF DPORT_AHB_MPU_TABLE_O_REG 8
8 KB Ox3FFC_0000 Ox3FFC_1FFF DPORT_AHB_MPU_TABLE_0_REG 9
8 KB Ox3FFC_2000 Ox3FFC_3FFF DPORT_AHB_MPU_TABLE_O_REG 10
8 KB Ox3FFC_4000 Ox3FFC_5FFF DPORT_AHB_MPU_TABLE_0_REG 11
8 KB Ox3FFC_6000 Ox3FFC_7FFF DPORT_AHB_MPU_TABLE_0_REG 12
8 KB Ox3FFC_8000 Ox3FFC_9FFF DPORT_AHB_MPU_TABLE_0_REG 13
8 KB Ox3FFC_A000 Ox3FFC_BFFF DPORT_AHB_MPU_TABLE_0_REG 14
8 KB Ox3FFC_C000 Ox3FFC_DFFF DPORT_AHB_MPU_TABLE_O_REG 15
8 KB Ox3FFC_E000 Ox3FFC_FFFF DPORT_AHB_MPU_TABLE_0_REG 16
8 KB Ox3FFD_0000 Ox3FFD_1FFF DPORT_AHB_MPU_TABLE_0_REG 17
8 KB Ox3FFD_2000 Ox3FFD_3FFF DPORT_AHB_MPU_TABLE_0_REG 18
8 KB Ox3FFD_4000 Ox3FFD_5FFF DPORT_AHB_MPU_TABLE_O_REG 19
8 KB Ox3FFD_6000 Ox3FFD_