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Wi-Fi
e 7H§ IEEE 802.11b/g/n #p
o JE 2.4 GHz #5745 20 MHz F1 40 MHz #5i %%
o HFITIR B, Hdfidi w1k 150 Mbps

o L& Z K (WMM)
WA (TX/RX A-MPDU, TX/RX A-MSDU)

o 7 BN (Immediate Block ACK)

o /3 AN (Fragmentation/defragmentation)
o Beacon Haluill (Eff TSF)

o 4R WI-Fi 310

o [F I ST FHE R AE I BN 2% (Infrastructure BSS) Station #55. SoftAP f#Xfil Station + SoftAP =
TR, ESP32-S3 1t Station BixU R Hifilny, SoftAP {FiH &[] el e

o KL/
e 80211 mc FTM

o {EINEEHE A (Bluetooth LE): Bluetooth 5. Bluetooth mesh
o = YFAEL (20 dBm)

o HRLFE 125 Kbps., 500 Kbps, 1Mbps., 2 Mbps

o | 1&YE (Advertising Extensions)

o ZJ & (Multiple Advertisement Sets)

o {FiH1EFE (Channel Selection Algorithm #2)

o Wi-Fi HEEAFILLE, JLIH—RE&

CPU HiIf#tifi
Xtensa® 32 fir LX7 A% AP 2e

AR 5 240 MHz

CoreMark® 154y

- B, 34 240 MHz: 613.86 CoreMark; 2.56 CoreMark/MHz
- W%, FHH 240 MHz: 1181.60 CoreMark; 4.92 CoreMark/MHz
TR LI
128 fidE B &AL, LI SIMD 4584
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L1 cache
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e 5| A cache #Liiliy flash 21l #%
o 7Fy flash #E 4k gt

R B TUMTE RS

o A5 ATl gFE GPIO
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11 ESP32-S3 ZFlk HxfH 13
21 FHMEA 15
2-2 Gt B R b ry A 17
2-3 i 10 MUX TR AR (52 19
2-4 10 MUX 45 Bz g 20
2-5 @it RTC 10 MUX &4 RTC AME(E S 21
2-6 RTC Ik 22
27 ERAPIIRERIELIIE S 22
2-8 M 23
2-9 B I 25
2-10 HLJEAS B 26
2N W ERERS 26
2-12 1 A (st e B0 27
2-13 ith K- 513 4 Flash/PSRAM [ BT 94 22 28
3-1 Strapping 4 Bl BRI B 29
3-2 Strapping & B 245 ] 80
33 A R %0
3-4 VDD_SPI i FE# 4l 31
3-5 JTAG 55 IR 31
4-1 FREHLATH P, 40
5-1 X i KAUE(E 60
5-2 FIAEAME 60
5-3 VDD_SPI Py e 61
5-4 BELHiHLAHFE (8.3 V, 25 °C) 61
5-5 ADC 43k 62
5-6 ADC FgEF 62
57 KA RF Bi=UR A Wi-Fi DJFE 62
5-8 Modem-sleep 15 R Eh#E 63
5-9 (RINAEALEN T I ThiE 63
5-10 AIEEMIAIE 64
6-1 Wi-Fi §5i% 65
6-2 AFEASAUR EVM 254 8021 ARifERTY & TR 65
6-3 K4 EVM it 65
6-4 R UE 66
6-5 R ARFHL 67
66 BRI o
67 RIIFERE A% 67
6-8 KYTERFRE - (IRYIFEH T 1 Mbps 68
6-9 JHERERE - IRDIEERE T 2 Mbps 68
6-10 K STERARIE - (IRPFEH 7 125 Kbps 68
6-1 JhtasditE - IREI#EW 4 500 Kbps 69
6-12 R FEE: - IREhAER T 1 Mbps 69
6-13 UG FRE - IRDIFEE T 2 Mbps /70
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1 ESP32-S3 &7AEXT I

1 ESP32-S3 5% %} Lk
e

EEOANORD

X $545M5E 1.8 V SPI flash

PSRAM X/)\ (MB)

> PSRAM

> Flash X/]\ (MB)

Flash ;BE
> H: &

N: IEE
> Flash

> SRR

B 1-1. ESP32-S3 R A - fiv 24

1.2 WStk
£ 1-1. ESP32-S3 R4t )i %} Lk
ALCIv Y B3Py Flash? EF3 N PSRAM | BRBEHES (°C) | VDD_SPI )
ESP32-S3 — — ~40 ~105 | 3.3V/1.8V
ESP32-S3FNS 8 MB (Quad SPI)® — ~40 ~ 85 3.3V
ESP32-S3R2 — 2 MB (Quad SPI) ~40 ~ 85 3.3V
ESP32-S3R8 — 8 MB (Octal SPI) ~40 ~ 65 3.3V
ESP32-S3R8V — 8 MB (Octal SPI) ~40 ~ 65 1.8V
ESP32-S3R16V — 16 MB (Octal SPI) ~40 ~ 65 1.8V
ESP32-S3FHAR2 | 4 MB (Quad SPI) | 2 MB (Quad SPI) ~40 ~ 85 3.3V
VHZ TR Z ARG E, WSEET 7 HE
2 BRI ILE , o SPI flash SRR ISR g 80 MHz, HARSH: H sh s ohit . ek i
120 MHz ) flash mpppiiZe el 752 flash B2 EHIRE, & AR,
S FRES IR R IR B AN R AR IR . 41X B Octal SPI PSRAM [t - (ESP32-S3R8.
ESP32-S3R8V Fil ESP32-S3R16V), 2 PSRAM ECC Hifi, i KFFIE T B A DA 55 85 °C,
B2 PSRAM (0] Ji A5 1716,
4L XT VDD_SPI 5., ESH Y 2.5 Lk,
SHL T SPIHRIEE, WHBHEY 2.6 54 5 Flash/PSRAM w44 it 1 % %
IREEE BB 13 ESP32-S3 & A5 B4 RFAE 45 v1.9
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2 HM

2.2 A5 HHEA

ESP32-S3 .t 4RI T 2 BN EIRAI ML .t T B R/ RO R, ek B A th 4
SHME—IIR RS2 AN . B2 B AR AR R A A AR ] (PRI _(ESP32-S3 $ R 25T ity

> #4710 MUX 4= GPIO #4614 ).
BUAITT S, ESP32-S3ith i i I 43 R AR LK
o 1055, AAVPATHRIIEE:
- A~ 10 FIER T T 10 MUX Djfie - L3R 2-4 10 MUX & e it
- ¥4y 10 TR T RTC Lhfie - W% 2-6 RTC 4k
- oy 10 TR TR EE - W3R 2-8 B Ak

FE A AR 10 & I B & — 4SS @0 FANK .. 1BATRT, I e A e i B A i Ah
W (EM, (ESP32-S3 5 RZ:% Ty > &5 10 MUX Fo GPIO %4614 ),

o BRI, LM TBHUAE - WAk 2-9 B i
o WLPREEIAL, DAl AMEANAR L IR A - L3 210 iR R

K 2-VE R N T ITAE M. B2 E S, PRI T SO ST, iS55 i A - ESP32-S3 A LA T«

e 2-1. F AR

wEo| e B | bk w0 ek 2

B | Ak Jor | g S Sfiet | G | I0MUX | RTC | Bl

1 LNA_IN [RED|

2 VDD3P3 CER

3 VDD3P3 FLR

4 CHIP_PU il | VDD3P3_RTC

5 GPIOO 10 VDD3P3_RTC IE, WPU | IE, WPU || 10 MUX | RTC

6 GPIO1 10 VDD3P3_RTC IE IE 0 MUX | RTC | #i4M

7 GPIO2 10 VDD3P3_RTC IE IE I0 MUX | RTC | #i4¥

8 GPIO3 10 VDD3P3_RTC IE IE IO MUX | RTC | #i4M

9 GPIO4 10 VDD3P3_RTC IO MUX | RTC | #i4¥

10 GPIO5 10 VDD3P3_RTC 10 MUX | RTC | #i4M

11 GPIO6 10 VDD3P3_RTC 0 MUX | RTC | #i4

12 GPIO7 10 VDD3P3_RTC 0 MUX | RTC | #i4¥

13 GPIO8 10 VDD3P3_RTC 0 MUX | RTC | #i4¥

14 GPIO9 10 VDD3P3_RTC IE 0 MUX | RTC | i

15 GPIO10 10 VDD3P3_RTC IE 0 MUX | RTC | i

16 GPIOT 10 VDD3P3_RTC IE 10 MUX | RTC | #i4

17 GPIO12 [ VDD3P3_RTC IE 0 MUX | RTC | i

18 GPIO13 10 VDD3P3_RTC IE 0 MUX | RTC | #i4¥

19 GPIO14 10 VDD3P3_RTC IE IO MUX | RTC | #i¥

20 VDD3P3_RTC LR

21 XTAL_32K_P 10 VDD3P3_RTC 0 MUX | RTC | #i4¥

22 XTAL_32K_N [ VDD3P3_RTC 0 MUX | RTC | #i4

23 GPIO17 10 VDD3P3_RTC IE IO MUX | RTC | i
R
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2 HM

#21-8 L
Bl e Bl ok e e 2
S| Bk | g SO stfint | S2R0n || 10MUX | RTC | il
24 GPIO18 10 VDD3P3_RTC IE 0 MUX | RTC | #i4y
25 GPIO19 10 VDD3P3_RTC IO MUX | RTC | Eidy,
26 GPI020 10 VDD3P3_RTC USB_PU | USB_PU || IO MUX | RTC | kit
27 GPI021 10 VDD3P3_RTC 0 MUX | RTC
28 SPICST 10 VDD_SP! IE, WPU | IE, WPU || 10 MUX
29 VDD_SPI 2RV
30 SPIHD 10 VDD_SP! IE, WPU | IE, WPU || 10 MUX
31 SPIWP 10 VDD_SP! IE, WPU | IE, WPU || 10 MUX
32 SPICSO 10 VDD_SP! IE, WPU | IE, WPU || 10 MUX
33 SPICLK 10 VDD_SP! IE, WPU | IE, WPU || 10 MUX
34 SPIQ 10 VDD_SP! IE, WPU | IE, WPU || 10 MUX
35 SPID 10 VDD_SP! IE, WPU | IE, WPU || 10 MUX
36 SPICLK_N 10 VDD_SPI / VDD3P3_CPU || IE IE 10 MUX
37 SPICLK_P 10 VDD_SPI / VDD3P3_CPU || IE IE 10 MUX
38 GPIO33 10 VDD_SPI / VDD3P3_CPU IE 10 MUX
39 GPI034 10 VDD_SPI / VDD3P3_CPU IE 10 MUX
40 GPIO35 10 VDD_SPI / VDD3P3_CPU IE 10 MUX
q GPIO36 10 VDD_SPI / VDD3P3_CPU IE 10 MUX
42 GPI037 10 VDD_SPI / VDD3P3_CPU IE 10 MUX
43 GPIO38 10 VDD3P3_CPU IE 10 MUX
44 MTCK 10 VDD3P3_CPU IES 10 MUX
45 MTDO 10 VDD3P3_CPU IE 10 MUX
46 VDD3P3_CPU | HijE
47 MTDI 10 VDD3P3_CPU IE 10 MUX
48 MTMS 10 VDD3P3_CPU IE 10 MUX
49 UOTXD 10 VDD3P3_CPU IE, WPU | IE, WPU || 10 MUX
50 UORXD 10 VDD3P3_CPU IE, WPU | IE, WPU || 10 MUX
51 GPI045 10 VDD3P3_CPU IE, WPD | IE, WPD || 10 MUX
52 GPI046 10 VDD3P3_CPU IE, WPD | IE, WPD || 10 MUX
53 XTAL_N B
54 XTAL_P (e
55 VDDA CERT
56 VDDA CERT
57 GND CERT

—

- HEAEE, WIUTIOMMET, HS% Mk A - ESP32-S3 AL

s
Ul o

2. IR REA BN RS T E I EATIRE, KT R EL AR, FELEY 31 S H B X4,
3. PLradFM—42, fhy VDD_SPI i i
o HJHSCEROR 45 VOD_SPI LRy NERERLIRAL, HEILET 2.5.2 wiRE AL,

4. P E—rt

GPI1048 fy TAEH EW N 1.8 V.

6. A IKERAIR S L A -

e GPIOT7 1 GPIO18: 10 mA

IREER BB

. Hy VDD3P3_CPU / VDD_SPI {3t Ha i 45 B :

o fEHASH (VDD3P3_CPU 5 VDD_SPI) t eFuse {37 EFUSE_PIN_POWER_SELECTION g (3£, «ESP32-S3 # A %% TP
> #7 eFuse 3540 % ), Wil I0_MUX_PAD_POWER_CTRL fiifit#, iU _(ESP32-S3 i ARZ% FIIy > &4 10 MUX fo
GPIO = 44E %

5. 7E ESP32-S3R8V ik Ji i, T VDD_SPI RIECIE A 1.8V, FrA, ARETHAh GPIO, %tk i7E VDD_SPI sl i) GPIOA7 Fl

16
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e GPIO19 Fil GPIO20: 40 mA
o A 20 mA
7. T B — A A I RS L T B 4 -
o IE - B AflRE
o WPU - PyR55 H-H i FHL {31
o WPD - P35 i s P AR
e USB_PU - USB i Hfiifik

- USB & #I(GPIO19 1 GPIO20) BRIA T )5 USB Tk , Mk 4 Ml i@ 5 Lhiph USB gk .USB ¥y USB_SERIAL_JTAG_DF/
DM_PULLUP #24i , USB _I-$7 He JH {1 EL (A BH {E 7T 3@ k. USB_SERIAL_JTAG_PULLUP_VALUE {yi#5#il , 2 0. «ESP32-S3 # A 5% Ty

> &35 USB % 1 /JTAG 434 .
- USB BRI USB ZhRgHt, MIMENSE GPIO, BRIASE AT eSS B/ FHimpH, midid I0_MUX_FUN_WPU/WPD [t i,
PENL (ESP32-S3 RS HZ T > &H5 10 MUX Fo GPIO #4614
8. EFUSE_DIS_PAD_JTAG [k
e O- 5 FhuHIPH AR
o 1-HMEs

R TS i BRI R B, BRI 2-2.
% 2-2. B i R A ISR

(R s Sy b Sl AR FR BRI ] (1uS)
GPIO1 B 60
GPIO2 RHL - B 60
GPIO3 R =SV 60
GPI04 fRH -0 60
GPIO5 iR SV 60
GPIO6 IRHE-E 60
GPIO7 M H P B 60
GPIO8 IR =SV 60
GPIO9 AP 60
GPIO10 fKH - 60
GPIOT1 fRH - 60
GPIO12 iR =SV 60
GPIO13 KB 60
GPIO14 RSV 60
XTAL_32K_P KA - 60
XTAL_32K_N KA - 60
GPIO17 iR =SV 60

fRHLF-E 60
GPIO18 A 0

AP 60
erion RE=l 60

REvESy] 60
GPI020 T -

IR ERHY 7 ESP32-S3 # 41tk i e ARBKE 5 v1.9
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IREERRRHK

VAR eI A i 0 P RS
P TR  FE R U 1) R o T IR S
TREH: LERRS R AR PSS T DR
R ARG R RS ERRRAS
FKFE/ARRCERL L/ R R X Bk SR, 5% K54 A
SFw A4 (3.3 V, 25 °C),
2 GPIO19 i GPIO20 FEsth - Fit 3 1] £ H B9 vk s v F- B o
SFUCHRSEIE] g 60 s Zedy, WHYR M B v i Fy FiE 3R 45
fIIEL > 512 3.2 ms il 2 ms.,

18 ESP32-S3 &¥its A HARFAEH V1.9
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2 HH

2.3 10E M

2.3.1 10 MUX Hil GPIO & JHTtig

IO MUX Beik—A 4 A/ I 2 A/ 55 . ESP32-S3 [4AEAS 10 S IMI#E3 2-4 10 MUX % Fip o
i S EAMES (10 MUX DhRE, Bl FO-F4) wik$e, #EZAEE A

AMEEH:

o AR E GPIO A2t f4: (GPIOO. GPIO1 %% ). GPIO Az 4l B 5 PR ‘o (& i £k it H%?Hﬂéﬁﬂa ﬁ‘
R AT — /M E S o DXL B AR RS, (AT e mife i a Sa0H e, AR . Wil GPI
A PRI IMEAS S, ML _(ESP32-S3 ¥ RS H FHY > Ty 10 MUX 4o GPIO s34 1% .

o ERAEEET B ESNME (UOTXD, MTCK %), fud%F UARTO/1, JTAG, SPIO/1#1 SPI2 - I 3¢ 2-3 i@ it 10
MUX #3509 91EAZ 5

¢ 2-3. it 10 MUX Ef: Mo st

HNHLhfe 5% filiiR
U..TXD KEHHE (Transmit)
U..RXD AR (Receive)
U..RTS i3k &% (Request to send) UARTO/1 #H
U..CTS foifr k3% (Clear to send)
MTCK M4 (Test clock)
MTDO M Acs 1y (Test Data Out) .
MTDI MK A (Test Data In) FIFIRRAIHER JTAC 11
MTMS MRAE ¥ (Test Mode Select)
SPIQ s (Data out)
SPID i A (Data in) SPIO/1 4211,  VDD_SPI fit,, itk SPI a2k
SPIHD B { (Hold) P a1 4] flash/PSRAM, 5 dagk . XU
SPIWP B4 (Write protect) 2. P04k SPI i, PEILEETY 2.6 SR & Flash/
SPICLK 4l (Clock) PSRAM &4 %§ fip st 2 % %
SPICS... Fi% (Chip select)
SPIIO... ¥ (Data) J\ZE SPI 40 F SPIO/ 3 RS 4 (iR ds: 0
SPIDQS BAEVEE /BN (Data strobe/data mask) | & DQS #11, By VDD_SPI 5 VDD3P3_CPU it
SPICLK_N_DIFF A 55 (Negative clock signal) o - -
SPICLK_P_DIFF EA MRS (Positive clock signal) SPI BTN S S8/ TE A 0
SUBSPIQ ¥l (Data out)
232:2:& giﬁgg?ata " SPIO/1 321, f VDD3P3_RTC = VDD3V3_CPU

e fke, At SUBSPI a2k it Py sl 4
SUBSPIWP B4 (Write protect) Hash/PSRAM. % W2k, JUZk SPI izt
SUBSPICLK i (Clock) o SRS MRS RS B
SUBSPICS... Fr3% (Chip select)
SUBSPICLK_N_DIFF | futfkikit4pfEE- (Negative clock signal) SUBSPI ja £k 2543 I i) $ 0%/ TE AR ik
SUBSPICLK_P_DIFF | IEM R4S (Positive clock signal)

IREER BB

19
S SRR UL
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#2-3-gLkuw
Fie 5% fifiik
FSPIQ ity (Data out)
FSPID ik A (Data in)
FSPIHD 15 (Hold) TP SPI &5 SPI2 FHz M. SCRFRZR. X
FSPIWP B (Write protect) 2%, PUgk SPI it
FSPICLK H4h (Clock)
FSPICSO H-3% (Chip select)
FSPIIO... %4 (Data) J\ZE SPI B3R SPI2 332 1A 4 frdidngkis &
FSPIDQS BREVEE/ BRI (Data strobe/data mask) | DQS 1
CLK_OUT... i i (Clock output) S AL B i N £ S

# 2-4 10 MUX & R it 51 T4 IR 10 MUX Zhig.

#¢ 2-4. 10 MUX ¥ HIT) 68

S| 10 MUX / 10 MUX e 23
J%% | GPIO %%k || FO ¥ | F1 ¥ | F2 ¥ | F3 ¥ | Fa ]
5 GPIOO GPIOO 1/0/T | GPIOO | 1/0/T
6 GPIOT GPIO1 I/0/T | GPIOT | 1/0/T
7 GPIO2 GPIO2 1/0/T | GPIO2 | 1/0/T
8 GPIO3 GPIO3 1/0/T | GPI03 | 1/0/T
9 GPIO4 GPIO4 1/0/T | GPIO4 | 1/0/T
10 GPIO5 GPIO5 1/0/T | GPIO5 | 1/0/T
1 GPIO6 GPIO6 1/0/T | GPIO6 | 1/0/T
12 GPIO7 GPIO7 1/0/T | GPIO7 | 1/0/T Ad
13 GPIO8 GPIO8 1/0/T | GPIO8 | 1/0/T [SUBSPICST)| O/T 4c
14 GPIO9 GPIO9 1/0/T | GPIO9 | 1/0/T ag SUBSPIHD || 11/0/T [ FSPIHD )| n/0/T
15 GPIO10 GPIO10 1/0/T | GPI010 | 1/0/T [FSPIO4 | | 1n/0/T | susspicso|[ o/T | Fspicsol| 11/o0/T
16 GPIOM GPION 1/0/T | GPIOT1 | 1/0/T | FSPIIO5 n/o/T [ susspiD [ 1/o/T [ FsPiD || /0/T
17 GPIO12 GPIO12 1/0/T | GPI012 | 1/0/T | FSPIIO6 1/0/T [ susspicLK [ o/T | FsPicLk || 11/0/T
18 GPIO13 GPIO13 1/0/T | GPI013 | 1/0/T | FSPIIO7 n/o/T [ susspia || n/o/T | Fspia || o/t
19 GPIO14 GPIO14 /0/T | GPIo14 | 1/0/T [ Fspipas | | o/T | suBspwp ]| 170/ | FsPiwp ][ n/0/T
21 GPIO15 GPIO15 I/0/T | GPIO15 | 1/O/T | UORTS 0
22 | GPIO16 GPIO16 1/0/T | GPIO16 | 1/0/T | UOCTS n
23 | GPIO17 GPIO17 1/0/T | GPIO17 | 1/0/T | UITXD 0
24 GPIO18 GPIO18 1/0/T | GPIO18 | 1/0/T | UTRXD 1 CLK_OUT3 |0
25 | GPIO19 GPIO19 1/0/T | GPIO19 | 1/0/T | UIRTS 0 CLK_OUT2 |0
26 | GPIO20 GPI020 1/0/T | GPIO20 | 1/0/T | UICTS 1 CLK_OUT1 |0
27 GPIO21 GPIO21 4, | 1/0/T | GPI021 | 1/O/T
28 | GPIO26 o/T | GPIO26 | I/O/T
30 | GPIo27 1/0/T | GPIO27 | 1/0/T
31 GPI028 1/0/T | GPIO28 | 1/0/T
32 GPI029 o/T | GPI029 | I/O/T
33 | GPIO30 o/T | GPIO30 | I/O/T
34 | GPIO3I 1n/0/T | GPIO31 | 1/0/T
35 | GPIO32 1n/0/T | GPIO32 | 1/0/T
WR
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#Fe-4-8LEW
|10 MUX / 10 MUX gfig 123
' | GPIO #Fk || FO ¥omi | F1 )m | F2 f yom | F3 | x| Fa ES
4 4e

w8 GPIO33 GPIO33 1/0/T | GPI033 | 1/0/T [FSPIHD | | 11/0/T [ SUBSPIHD | 11/0/T 1n/0/T
39 | GPIO34 GPIO34 1/0/T | GPIO34 | 1/0/T | FSPICSO| | n/0/T | suBsPICSO | o/T n/o/T |
40 | GPIO35 GPIO35 1/0/T | GPIO35 | I/0/T | FSPID n/o/T [ suBsPD | n/o/T n/0/T |
4 GPIO36 GPIO36 1/0/T | GPIO36 | 1/0/T | FSPICLK| | n/0/T | suBSPICLK | o/T n/o/T |
42 | GPIO37 GPIO37 I/0/T | GPIO37 | I/0/T | FSPIQ n/o/T [ susspia | n/o/T 10/0/T |
43 | GPIO38 GPIO38 /0/T | GPI038 | 1/0/T [ FsPwP | | 11/0/T | suBsPwP | 11/0/T |
44 | GPI0O39 MTCK n GPIO39 | I/0/T | CLK_OUT3 | O | suBspicst | o/T
45 | GPI040 MTDO O/T | GPIO40 | 1/0/T | CLK_OUT2 | O
47 GPIOAT MTDI n GPIO4T | I/O/T | CLK_OUTT | O
48 | GPI042 MTMS n GPIO42 | 1/0/T
49 | GPI043 UOTXD 0 GPIO43 | I/0/T | CLK_OUT1 | O
50 | GPIO44 UORXD " GPIO44 | I/0/T | CLK_oUT2 |0
51 GPI045 GPI045 1/0/T | GPIO45 | 1/0/T
52 | GPIO46 GPIO46 1/0/T | GPIO46 | 1/0/T

SPI SUBSPI
37 GPIO47 o/T | GPI047 | 1/0/T o/T

CLK_P_DIFF CLK_P_DIFF

SPI SUBSPI
36 | GPIO48 o/T | GPIO48 | 1/0/T o/T

CLK_N_DIFR CLK_N_DIFF

TR B R R R OB IISh A, ST RGN E 25 E,, P 31 5 4 B A X 4.
2 B B TORS , PEILEET 2.3.4 GPIO 4o RTC_GPIO R4 .
S #5410 MUX Zhifig (Fn, n=0 ~4) B%FR—A “FA7. DIFRAA KA 1ydr L
ol—Hi A, O-tHi. T- 5,
o - Hi A WA AT T Fn ASMUZIEE, T Fn i A M SH4E R 1.
10 - Hi A WREEMAE T Fn ASMGTEE, W Fn i Af 216 o.
48-49 st SPI PRI TS, W5% 4.215 $/79MR4ET (SP) > SR E.

2.3.2 RTC g

R AbT Deep-sleep BitE), 2.3 10 MUX 4= GPIO % frsh4e /Y2401 10 58I fe LyE T . XIF 25| A
RTC 10 MUX [JJEH . RTC IO 4544 RTC £4¢, i VDD3P3_RTC fitHi, {#ifl RTC IO MUX fgfE Deep-sleep
BN ik—A~ RTC # A/ A e 2 MmN/ b E S .
RTC 10 4 A RTC Hyfig, wILA

e JAfE RTC GPIO (RTC_GPIOO. RTC_GPIOT1 %), %4 ULP Ppubaiss

o B iEJE RTC AMi(EE- (sar_i2c_scl_0, sar_i2c_sda_0%) - I3 2-5 i@ it RTC 10 MUX %344 RTC 4]

U=

% 2-5. jifi5d RTC 10 MUX #3501 RTC 4y

SIS s s
sar_i2c_scl... | H7Hfsh (Serial clock)
sar_ic_sda... | HPHCHE (Serial data) | o 2o HEH

22 2-6 RTC sh# 5 T RTC 10 %5 IRy RTC Ljfg.

21
SRS R UL
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% 2-6. RTC i

%MW | RTC RTC Jfik ©

e |10 #Fk FO F1|F2|F3

5 RTC_GPIOO RTC_GPIOO sar_i2c_scl_0
6 RTC_GPIO1 RTC_GPIO1 sar_i2c_sda_0
7 RTC_GPIO2 RTC_GPIO2 sar_i2c_scl_1
8 RTC_GPIO3 RTC_GPIO3 sar_i2c_sda_1
9 RTC_GPIO4 RTC_GPIO4

10 RTC_GPIO5 RTC_GPIO5

N RTC_GPIO6 RTC_GPIO6

12 RTC_GPIO7 RTC_GPIO7

13 RTC_GPIO8 RTC_GPIO8

14 RTC_GPIO9 RTC_GPIO9

15 RTC_GPIO10 RTC_GPIO10

16 RTC_GPION RTC_GPION

17 RTC_GPIO12 RTC_GPIO12

18 RTC_GPIO13 RTC_GPIO13

19 RTC_GPIO14 RTC_GPIO14

21 RTC_GPIO15 RTC_GPIO15

22 RTC_GPIO16 RTC_GPIO16

23 RTC_GPIO17 RTC_GPIO17

24 RTC_GPIO18 RTC_GPIO18

25 RTC_GPIO19 RTC_GPIO19

26 RTC_GPIO20 RTC_GPIO20

27 RTC_GPIO21 RTC_GPIO21

VT RTC shfklsd i/ RTC GPIO 4i'5fy RTC GPIO #1788, 13
B H 2 RTC GPIO 1944 F5 o

o s

18150

2.3.3 B te

R 10 A B, AT TR IR MBS (W1 ADC) . BULDIREEE N MELIIE S, T
% 27 BRI T .

HYRATOME , LEWLEET 2.3.4 GPIO 4= RTC_GPIO #4Tf),

A 2-7. B RERR B S

e 15 ik
TOUCH... fil S R - (55 i Pt i e 1

ADC..._CH.. | ADC1/2 i ... {5 ADC1/2 $11

XTAL_32K_N | i tErd#fES (Negative clock signal) | 4 ESP32-S3 4 Ik HR I AN 32 KHz Hi 4l
XTAL_32K_P | iEMf {55 (Positive clock signal) | % A/%i i

USB_D- ¥ - (Data -) N

USB_D+ ¥di + (Data +) USB OTG H1 USB & [1/JTAG Tjfig

# 2-8 At FI T 10 AR RE .

IREER BB

22
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4% 2-8. B

B B Beil e

e | 10 %k 2 FO F1

5 RTC_GPIOO

[¢] RTC_GPIO1 TOUCHT1 ADC1_CHO
7 RTC_GPIO2 TOUCH?2 ADC1_CH1
8 RTC_GPIO3 TOUCH3 ADC1_CH2
9 RTC_GPIO4 TOUCH4 ADC1_CH3
10 RTC_GPIO5 TOUCH5 ADC1_CH4
il RTC_GPIO6 TOUCH®6 ADC1_CH5
12 RTC_GPIO7 TOUCH7 ADC1_CH®6
13 RTC_GPIO8 TOUCHS8 ADC1_CH7
14 RTC_GPIO9 TOUCH9 ADC1_CH8
15 RTC_GPIO10 TOUCH10 ADC1_CH9
16 RTC_GPION TOUCHMN ADC2_CHO
17 RTC_GPIO12 TOUCH12 ADC2_CH1
18 RTC_GPIO13 TOUCH13 ADC2_CH2
19 RTC_GPIO14 TOUCH14 ADC2_CH3
21 RTC_GPIO15 XTAL_32K_P | ADC2_CH4
22 RTC_GPIO16 XTAL_32K_N | ADC2_CH5
23 RTC_GPIO17 ADC2_CH6
24 RTC_GPIO18 ADC2_CH7
25 RTC_GPIO19 USB_D- ADC2_CH8
26 RTC_GPIO20 USB_D+ ADC2_CH9
27 RTC_GPIO21

TORLE R B R R R R BA IS AE, T B,
WELEE, PSS 31 S BB XIE4H.

2 BB EE 1 RTC GPIO %211 RTC GPIO 254¢
PRECE, AU RTC GPIO 447k

S Nhise (26 TTHs , JEILEY 2.3.4 GPIO 4= RTC_GPIO #41%
.

2.3.4 GPIO #i1 RTC_GPIO fjBiifil

ESP32-S3 Wy 10 4 Jii#R A GPIO ZhfiE, #horikHA7 RTC_GPIO Thfig. Aid, X2 10 EMEZ M, W
PMRAE T ORI EA R DhEE, A — e R, 2R .

ATEATFEIE T, TSI REA RgE bRl HEFEILSE R Rse GPIO B RTC_GPIO 4. M2
J, R R e ) GPIO B RTC_GPIO 451, kb5 BB A58 .

PS5 10 A AR 2 i

o BB - /111 514 Py flash/PSRAM IR, REBEHAM K. TLEE, WY 2.6 &4 5 Flash/
PSRAM &4 Rt B2 % % o

o [CPIO| - Tk, Frdkds e\ SPIBist T 4 flash/PSRAM, B &(5 K., PRI 2.6 %54 5 Flash/
PSRAM 4% fipat o % % .

e GPIO - HAPNTHEYREZ —:

- Strapping {5l - S E R FONEEE. HEILEETY 3 B Afe KA.

IREE( B R 23
LSO
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2 EH

- USB_D+/- - BRAIE L T i USB 5 L/JTAG #51il#% . M TR E L 1I0_MUX_MCU_SEL H#rfid
W STTRIME GPIO (3£ (ESP32-S3 Hi RZZ T > &4 10 MUX 4= GPIO % 4E1% ),

- JTAG #:11 - i@ % M THIhfe. 1EWL2 2-4 10 MUX & iy dt. SERMX A, WA USB &1/
JTAG #5281t USB_D+/- TIREMCE: . PRILEETY 3.4 JTAG 155 iz ).

- UART $:00 - @& TRAThEE . FEIL3E 2-4 10 MUX & ir g .
M3 A - ESP32-S3 &l s b ] &%,

S ERN 24 ESP32-S3 RAith i F AR B V1.9
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2 HM

2.4 BUE

* 2-9. BAT I

Elo B | AR
S | Bk P | ik
1 LNA_IN I/0 | KM HCRAS (RF LNA) S A/ 55

P A ERE (H);
4 CHIP_PU FRHF: S8 P () s

YERNRELR CHIP_PU 45 177 25
53 XTAL_N — TEREN A AT TR A IR R TG TR S AR G SN Bl A/
54 XTAL_P — P/N $82% 4B 20 IEAR/ Sk i o
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2.5 HijH
2.51 HJREH
% 210 LR B FIRT A B I
# 210, R I

| s HLg 2

S | Bk Jiwg | R / b 10 4511 ©
2 VDD3P3 B | B YR

3 VDD3P3 B | L

20 VDD3P3_RTC | #iA | RTC Ms i vy RTC 10

WA | BN (L)
B | By RS AR flash/PSRAM | SPIIO

29 VDD_SP| 34

46 VDD3P3_CPU | #ir A | Hiv A e £ 10
55 VDDA FA | AU R

56 VDDA B | L R

57 GND - S

Uik A 2.5.2 bR IE i,

2 W AR, PRSI 51 463 A R M AT 5.2 3¢
B IR G,

3 WiL% VDD_SPI W Anihii i, 5% (ESP32-S3 RS H Tty > iy
KAEIL,

4 BB L, 5525 3.2 VDD_SPI W, /& 42 4| fIE3 5.3 VDD_SPI #
d A

5 RTC 10 5 1 VDD3P3_RTC fiti fy4F1I, Q1fEl 2-2 ESP32-S3 i 72
i, WIS E 21 4 Mk > 94—k,

2.5.2 Hijassm
HL B FRANE 2-2 ESP32-S3 W, %5 72 i 75 s
PO o < B cr 2 G S b U NS AR oY Ak 7 S A

A 2-M. WRRRS:

HURRUES: | filh | s

By 1V | B g

IRI#E 1AV | RTC Hi i

W ECE R 4Py flash/PSRAM oiidst
BOMEH B

Flash 1.8V
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VDD3P3_RTC VDD3P3_CPU VDDA1 VDDA2
Low Power Digital System Flash
Voltage Voltage Voltage IR,
Regulator Regulator Regulator
Analog
I Il VDD_SPI
Digital - SPI/Digital
RTC IO RTC System Digital 10 10 SPI IO

& 2-2. ESP32-S3 Hi i afl

2.5.3 .t EHRISINL

R R, AR TR . 205, T LA B I CHIP_PU R, MOSAs . B
%F CHIP_PU J MRS BIIFROME ., WILEE 2-3 Ak 212,

2.8V ---4T -
VDDA,

VDD3P3,

VDD3P3_RTC,

VDD3P3_CPU

V/L,HF?ST - -
CHIP_PU
Kl 2-3. RSNt S 5
# 2-12. LRSI FES B
ZH | =M Ie/MA (ps)
t CHIP_PU 4514 5 4% 55 -7, VDDA, VDD3P3. VDD3P3_RTC -
STBL | 1 VDD3P3_CPU k51 5 FFaE i it il
. CHIP_PU BT ViL nrsr (BABIES %3 5-4) NmE AL 50
BT Mttt i
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2.6 L5 Flash/PSRAM (1455 B i 2 &
% 213 B TR Ay SPI ATtk i 5 flash/PSRAM {445 ]G I X & .

A A AT flash/PSRAM (it KAz (155 1-1 ESP32-S3 % %)% A xt k) SHt4k P flash/PSRAM 433 (145
Bt i F i SPI AR .

B sh flash/PSRAM HFER BT It AT S IR T 3%
W2 KT SPERISIER, WSHFET 4.20.5 $479Mic0 (SPI).

TR

ANRUCRF IS flash/PSRAM 147 I I 1 oAt a2 -

% 2-13. B B Flash/PSRAM Fr%5 JEIGE 132 3G 5

g Mgk SPI Wk SPI Pyzk SPI Ak SPI

iz Gl Flash PSRAM Flash PSRAM Flash PSRAM Flash PSRAM
33 SPICLK CLK CLK CLK CLK CLK CLK CLK CLK
32 SPICSO ! CS# CS# CS# CS#

28 SPICS12 CE# CE# CE# CE#
35 SPID DI SI/SI00 DI SI/SI00 DI SI/SI00 DQO DQO
34 SPIQ DO | SO/SION DO | SO/SIO1 DO | SO/SION DQ1 DQ1
31 SPIWP WP# SI02 WP# SI02 WP# SI02 DQ2 DQ2
30 SPIHD || HOLD# | SIO3 | HOLD# | SIO3 | HOLD# | SIO3 DQ3 DQ3
38 GPI033 DQ4 DQ4
39 GPIO34 DQ5 DQ5
40 GPIO35 DQ6 DQ6
vy GPIO36 DQ7 DQ7
42 GPIO37 DQS/DM | DQS/DM

1 CSO i F-&f5 4 flash
2081 flF&# Py PSRAM
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3 JHZHLE

3 HahhcE
O AE_E HLBRE PR (S, T DA AT Strapping 45 Bl eFuse (L E AT R SIS, KRN S 5.
o B KB
- Strapping % #l: GPIOO FI GPIO46
e VDD_SPI Hi}
- Strapping % #l: GPIO45
- eFuse fii: EFUSE_VDD_SPI_FORCE fI EFUSE_VDD_SPI_TIEH
e ROM H &FTED
- Strapping & #l: GPIO46
- eFuse fii: EFUSE_UART_PRINT_CONTROL FI EFUSE_DIS_USB_SERIAL_JTAG_ROM_PRINT
o JTAG 15535
- Strapping 4 #l: GPIO3
- eFuse fii: EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG #1 EFUSE_STRAP_JTAG_SEL
_Eik eFuse fiERAEI N O, iRt a B Eid. eFuse HEERE —k, —HEEE N1, HARERE N O,
1 HE eFuse W5 E., 5% (ESP32-S3 RS Z Ty > 5 eFuse 454 £ .
ki strapping & AN A HERAT A H B BOEE AR AL T R FHBUIRAS, WIHERIMA (BDZ4E 0 -P(E) BT
BRI NRES_EhL/ N AR SRS

#< 3-1. Strapping 45 IR DA e ¥

Strapping ¥ | BRIAACE |
GPIOO BERL |1

GPIO3 A -
GPI0O45 5P | O
GPI046 Bhh | O

FERAR strapping & MIME, AT DATEREAM N fr/ R H P . andf ESP32-S3 HE 4L MCU By M ikt #%, strapping
B B H P T 8 A AL MCU 58

iy strapping 4 A ifrae. RGN, BUFEEREIAFEHIN strapping B BIMME, —EARFFEIE A3
RO SR IPRAS o A 2O . R, strapping & IR AEE A TAER—EC AL, strapping
B R AL 10 A -

Strapping & Y {55 I P F R 3-2 FIIE 3-1 Pk &2 s d 1A Al ARaFad i) .
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3 JEBhfCE I

& 3-2. Strapping NIt S Bk

FFUE TAERT, Wi strapping 48 BE 4 B a]

S| B B/t (ms)

top ssat ), R CHIP_PU SIS Hin, HUEEIR B ke BT i o
B 1R]

. et B CHIP_PU . strapping &7 A3 10 45 3

| | 1
L L
I | | I
I | T T
| | | |
L L
| | | |
ViLoRsT __ ____\__ Y ______ .
CHIP_PU T '

Strapping pin

3-1. Strapping 5 IR 5 B Pl

31 B B
S RTRERUS . GPIOO F1 GPIOA6 StRIpea R ah st 032 3-3 5 4 2 A HEXd2 4.

2 3-3. B Fiah A

Tl EY GPIOO | GPIO46
SPI Boot 1 EEAE
Joint Download Boot 2 0 0

TOmMPRLE R AR BRI
2 Joint Download Boot #3 F %A F F#
UEN
e USB Download Boot:
- USB-Serial-JTAG Download Boot
- USB-OTG Download Boot
e UART Download Boot

1E SPI Boot #5izF, ROM 5| inzA @ik M SPI flash Hist Uit ok B sh 24t .

7 Joint Download Boot #i5XF, FI Faliid USB B UARTO 2 116 —dE il SCPF R 2k & flash, sk kil S

N2 SRAM Ifiz1T SRAM HIREST .

[4: 7 SPIBoot #il Joint Download Boot #i5;, ESP32-S3 if 37 # SPI Download Boot #i58, , i I, «ESP32-S3 i AR %% F-Jiity

> BT %K Boot 54| .
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3 JEBhfCE I

3.2 VDD_SPI HiJE ik
ESP32-S3 &7t B g5/t VDD_SPI B #5523 1-1 ESP32-S3 % 7% 1 2t ik,
HLHEA WA=, Bk T EFUSE_VDD_SPI_FORCE [#{H.

4 3-4. VDD_SPI W55

VDD_SPI Hiji 2 HiJ | EFUSE_VDD_SPI_FORCE | GPIO45 | EFUSE_VDD_SPI_TIEH
VDD3P3_RTC jifiid Rsps fitHy | 3.3V o o] -

Flash f& 5% 1.8V 1 -

Flash a2 E#% 1.8V : s 0
VDD3P3_RTC it Reps fitHL | 3.3V - 1

TR B (AN BRI
2R LTI 26,2 B REI,

3.3 ROM HEFTE sl

ARG Eshid Rt , ROM AU H Gl FTHI 2 :
o (BKik) UARTO FI USB i 11/JTAG Hiihil 2%
o USB H: [1/JTAG 4l #
e UARTO

ST AFAE AR eFuse WT4MBIISEEA UART 1 USB H 11/JTAG #l#i) ROM ALHS H 4T ENThAk. PE40(5 R
%% (ESP32-S3 i RS Z Ty > & 25K Boot 434,

3.4 JTAG {5 5 dfisiil

HERG RS WP B, GPIO3 m 44l JTAG {55l B IBA W L MR, strapping M{ELAT A
AT e PO AR O S B L B 425

W3 3-5 i, GPIO3 45 EFUSE_DIS_PAD_JTAG. EFUSE_DIS_USB_JTAG #il EFUSE_STRAP_JTAG_SEL k[
el JTAG (559,

% 3-5. JTAG {35 itdasiiil

JTAG 5235 EFUSE_DIS_PAD_JTAG | EFUSE_DIS_USB_JTAG | EFUSE_STRAP_JTAG_SEL | GPIO3
0 0 0 70
USB i 11 /JTAG $ihi2e 0 0 1 1
1 0 2% 2
0 0 1 0
JTAG %1 2
HH 0 1 pays 2
JTAG #M] 1 1 7% 2
TN BR AR BRI
2 @ MTDI. MTCK. MTMS #1 MTDO.
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4 DIk

4 ek

41 ARS
ARFATHE TR AR LAy, AAERUEE S . fA a2 8 . R AL TIRE.

411 BYALPREE A HL
AREHGA T A RO AL B BT S RE .

4111 CPU

ESP32-S3 & # K I#E Xtensa® LX7 32 LAz Ab i Se
Rtk
o KT, SCRFRIL 240 MHZ [ IR
o 16 {ii/24 {4 S b it U
o 32 fiE HifbTr o5 I 128 LB 4k, fRftmizarEat
o IHFHURIEIF IZE H T (FPU)
o HF 32 fusfeikat. 32 fifRikds
o “|FZ%AF GPIO 54
o STHFNGR 32 Al
o ZHE windowed ABI, 64 ANYyRHiE ] ZF 1758
o SR TRAX HEiLHL) trace TIRE, ok 16 KB YIS A7Ffifds (trace memory)
o AT IR JTAG 11
¥ Xtensa® $58 04484 (ISA) fPERA R PAS:% Xtensa® Instruction Set Architecture (ISA) Summary .

411.2  AePRZ R A (PIE)
J T LRI HEE Al il DSP (Digital Signal Processing) 5123403 , #2 ESP32-S3 thifisit 7414 464
FtE
o Bty 128-bit {55 M F fr ek
o 128-bit (T IERY A RECREE, FF: TeVE. MR WE. BN BB HE%
o AIFERALRITE -5 B/ kB AR S
o AEXIFF 128-bit 47 FE R 1] A
o U AIEAR
HE(EH, 5% (ESP32-S3 HASHE TN > #4745 Bis4dp k.
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4 DIk

411.3  HKIFERMALELES (ULP)

ULP AbBRZR AT DA FHEIEH TAEB Nt CPU, W] DL TIE R G KIREH LR CPU KA T/ 55 . ULP AbBRER
Al RTC 17 #sAt Deep-sleep Bizl FMRFF LARIRZS . Bk, JF&AE FTLAEE ULP HMb FEES A FE A7 RTC 18
HWAEfiEesd, HHAEEAE Deep-sleep 15z FiJjli] RTC GPIO, RTC 4. RTC & B 251 PN &A% s .

ESP32-S3 Sl T MM BEER . 20 lEET RISC-V #5448 (ULP-RISC-V) A RARSHL FSM 224y (ULP-FSM).
PRAE B AR R B PUE RC IRy i B

HZ{EE, 5% (ESP32-S3 HARSH TN > B4y BAAHMBLEZE.

P
e ULP-RISC-V PfpibFHas
- 3(FF RV32IMC $54-4E
- 324~ 32 il F A7
- 32 ffRiEAR
- SCRR
- SRR CPUL L AIERgR. RTC GPIO j53)
o ULP-FSM b 3Hse:
- HFEAAES, WAREE. B, mHsE
- SR IR T RS
- SCRpRE CPUL L HERES. RTC GPIO jH3)

[PAE
HE, WML BEE A GE RN

PEYIfE Bl 2% (ESP32-S3 HiRZH T > ZAT A KA HEWHLILE

411.4 i)l DMA £551% (GDMA)
ESP32-S3 £ &4~ 10 3H 138 ] DMA 728 (GDMA) , 4145 5 A~ K BEEIEH 5 A BellGlis , 45/ i 2 A
AN B 10 4B A DMA TIREAISMIT AL, S5 (A Sg 5 AT L B i O 6%«

i 1] DMA 42 il i T SR SE BRI S O], I SRR SN A7 i 2 8] B A0 -5 7 k22 1) ) g e Xl
. AAEEY VIR N LR Ak RAM,

ESP32-S3 #1710 4~ EA DMA ZigE, Efil)g SPI2. SPI3. UHCIO. 12S0. 1281, LCD/CAM. AES. SHA.
ADC #1 RMT.

RS B 5% (ESP32-S3 RS % Fly > &7 i@ F) DMA 354 % .

41.2 Arlidsdlaigh i
AR TGRSR, FAREIRATERE . ViR 2, DS R 4R AE .
ESP32-S3 [pyHhl B 5 an e 4-1 Fios .
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0x0000_0000
OX3BFF_FFFF

0x3C00_0000
OX3DFF_FFFF

0x3E00_0000
Ox3FC8_7FFF

O0x3FC8_8000

OX3FCF_FFFF
0X3FDO_0000
OX3FEF_FFFF
O0X3FF0_0000
v OX3FF1_FFFF B~ ROM SRAM <,

Cache 0x3FF2_0000

Ox3FFF_FFFF

A 0x4000_0000
0x4005_FFFF

0x4006_0000
0x4036_FFFF

E | 0x4037_0000
xemal g 1 MmU 0x403D_FFFF

memory
0x403E_0000
A Ox41FF_FFFF

0x4200_0000
OX43FF_FFFF GOMA

0x4400_0000
OX4FFF_FFFF

0x5000_0000
0x5000_1FFF ———»|RTC SLOW Memory

0x5000_2000
OX5FFF_FFFF

0x6000_0000 .
0X600F_DFFF P> Peripheral <

0x600F_EO000

0x600F_FFFF
0x6010_0000
OXFFFF_FFFF RTC FAST Memory

Pl 4-1. HbHEWLSH &5 K

LK
P A OIK (0 SE AR R L 25 (AN R

41.20  PBAEGE S

ESP32-S3 1) B AT fifi it RIEE 505 A it [B_L- s B A7t de . €245 ROM. SRAM., eFuse Al flash.,

e 384 KB ROM: HIF#&)7 = sh Al N AZ Zh RE 1R
e 512 KB Ji I. SRAM: FIFHIRAIFE S04, WHIR I HLE , K 240 MHz

o RTC i f¢fi % y 8 KB SRAM, il CPU (LX7 SUBALTRZE) Vi1 (EFE S MIES ), 7 Deep-sleep
Bt AT AR A
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4 DIk

o RTC 12idifefikse: > 8 KB SRAM, g CPU (LX7 AURZAMFESS) st PSS (RIFREMEEES ),
1 Deep-sleep BT AT PALRAFEIHE

e 4 Kbit eFuse: HH1 1792 (VI a] ], BE(ERIENET 41.2.4 eFuse =4 %
o AP flash:

- flash K/NELEST 1 ESP32-S3 4 7 % 2t 1k

= /010 JT g AR/ SRR R

- F/0 20 AR IR B I 1)

= BOABRK IR 80 MHzZ
o B3y PSRAM: 01,55 1-1 ESP32-S3 % 7% 4 2t 1k

WEZEH, ES% (ESP32-S3 RS H Tl > &3 A%t BHE%E,

4.1.2.2 HM Flash F1)-#h RAM

ESP32-S3 7 #5PA SPI. Dual SPI. Quad SPI. Octal SPI. QPI. OPI %% M IE 0 S flash #1 1 4h RAM,

HMER flash FIR-4N RAM W] A 3] CPU #8425 0] . Rl =sial, ook RAM SRl ARG E] CPU i i =S
il SN flash HA-S RAM 0] PAfe K SCHF 1 GB. ESP32-S3 kT XTS-AES MYRELHIIRE TIRE, Ml Ry
TF A flash ML oh RAM H R 7 AR

B, ESP32-S3 ik AR -
o 51 flash 5 7k RAM 1L 64 KB 5SS 32 MB f45 445 ).

o Ji5h RAM DA 64 KB yBRBLTE] 32 MB iy %iudieasia), SFF 8 fir. 16 2. 32 fifil 128 A7 5 . SN flash th
FPABRGTE] 32 MB H S s ], AUSCHE 8 2, 16 fir. 32 {128 f7iEHL.

B
S RBSEUR , Ak OAF A ST A RAM B flash ) CPU Skt 2] Ut

WEER, 5% (ESP32-S3 HEARZEZ T > & A%hA S,

41.2.3 Cache

ESP32-S3 R {384 cache fdk=%dl cache 45ty, 154 cache Fii%kiE cache ¥R £ 170 & (bank) 45
o
TPk
e J54 cache HyR/NuJ it Bk 16 KB (1 bank) 1§ 32 KB (2 bank)
¥ cache 1 R/NATEEE R 32 KB (1 bank) % 64 KB (2 bank)

o 154 cache At Bk U B 2 AH 4 B\ 4L A %
B cache [&] g kU % L AH i

e 184 cache fl%dis cache WA /NG 2 HF 16 FTEl 32 F7
o SZ¥F pre-load Yifik
o 7FF lock Tifg
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4 DIk

o A (critical word first) FIEEHI T (early restart)
HLMEE, WHS% _(ESP32-S3 RS HFMY > T A A A%,

41.2.4 eFuse $sihlgs

ESP32-S3 Ak 4-Kbit i) eFuse, HHFHESEINA . eFuse a5 I FHCE 52 Xt eFuse Hi45%
B ihes .
bt
o 4-Kbit SAFfEZSIE], Hor 1792 L PN, anfEaE e el . P 1D 4
o WMk AR ATk
o BEE Ry AT E
o PRI E:
o ZRMEIFGRID I AR SEN A
HHEEES% (ESP32-S3 RS H TN > Fy eFuse #5415,

41.3 R4l
AREEHA TR ARG BRI R ke 2 FE AR A L0

41.3.1 10 MUX 1 GPIO %2 #ukhif4:

ESP32-S3 itk i 10 MUX Al GPIO A i nl K A stbin AR th (75 RAG HEHe 2) GPIO A1l X £ 4h kil i
FOVF 170 BLE . SR SR AN AMS SRS R, 3530 78 Y S RERIPERE .
FPE
o GPIO Az #u i [ :
- Gk A 55 GPIO A8 I 8] i 4 S 4 e
= 175 NP AN AR S T DA AL 1> GPIO I A f5 5
- %4> GPIO A Ik th (75 T AR B 184 ANy St i (5 5 1L — A4
- XFHERALE 54 GPIO SYNC Bibkfil b %5 APB Hf i ik
- SCRP AR S UE R
- SZFF Sigma Delta 1 il %i i (SDM)
- SCHF GPIO fay Bk A i
e |10 MUX:
- %4> GPIO IR — A 277t I0_MUX_GPION_REG, &AM ] e B pl
* GPIO Tifig, 4 GPIO <z fi %
* HIEUIRE, 55 GPIO A2 #u [
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- SRS S0 SPl. JTAG. UART ZEW] ASZ % GPIO Az4f i I ASE L B 7 i i B e bt (i
BaE P 10 MUX 8 AR )

e RTC 10 MUX:
- i 22 4~ RTC GPIO &I IR FERr
- &l 22 4~ RTC GPIO 45 I Ll T g
- ¥ 22 4~ RTC i Al 5551 A RTC R4

WG EWHS% _(ESP32-S3 RS H Ty > #7710 MUX 4= GPIO ZUR4ET% .

41.3.2 HAin
ESP32-S3 fefftluM Il (2, 735l CPU AL, WA AL, R LIALE R L.
itk

o SCHFIURNIZ (A5G :

- CPU & {i: HA&E {7 CPUx #. iXH Ay CPUx 3 CPUO =k CPU1., EiRiE, FFFFM CPUX Re-
set Vector AT, H4> CPU &Z3A sr g2 4. i CPU & {3k § CPUO, N SENSITIVE
AT I A o

- WEE N ZAik RTC MY EET £4, 14 CPUO. CPUT. 4. WIi-Fi. Bluetooth® LE K%\
= GPIO;

- RGENL: BATHE RTC 7 NI R 458
- RN BB
o SCRFERAIFE LA (AL AL :

- B AL CPUX BN KA fras il A B AL, W _(ESP32-S3 RS H Ty > JA R#ts
#;

— RS AL RS A e R e B
PR BiE 2% (ESP32-S3 HARZSZ FY > FH Zlafont4t.

41.3.3 W}ph
CPU it

CPU Isf Ay =] BRIk 5 :
o SNEL TSR Bh
o WEMRE RC RSB (H 4 176 MHz, SHA<A 57 )
e PLL i

[ R P P PATE PA_E = i o b e — RS I b . ARIEAS ) O B AR PP, U iy i b I B B el i 2
JEUKEl CPU . CPU —H /B, CPU RIS IFEIAS RSN B i iR il HAMRRECH 2.
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AR
ESP32-S3 WA AN L A RIS 4 A Tl 21T .

RTC s

RTC 1@ o 1 T RTC #14as . RTC A1 VMAVRIIFELE R A%, A =Fml RERY A -
o SMEARIE (32 kKHZ) firdicit i
o WEEHE RC IRz (IH N 136 kHz, B iH7y)
o WEMRE RC JRizas - e (b A EMRE RC JRiZas B4 256 738id: i)
RTC P ip g i I T RTC S ML I AR B 4%, A 2 BT REAYIBhA:
o SNEL AR AR h
o WEMRE RC JRZas o (> 175 MHz, SA<A] i)
T ESP32-S3 WA EAIME E , 1653 % (ESP32-S3 HASHFMY > FHy Flatent 4,

41.3.4 PR

ESP32-S3 v WA W4T — &1 il v b 5 B ph 43 R 2 3UR% CPU AT — 4Pt |, DAEAEAME T W E B 724 )5,
JeEsFiE A CPUO B CPUT H#E4TALFE .
Kk

o UK 99 ANAINHH BT IEAE R A

o 4, 26 4~ CPUO FAMNISHIT AN 26 4~ CPUT By MR i1 Ak .

R, CPUO F4xiy 6 AH WAl CPUT 4 iY 6 AHr W ok YR H Ik

o ZHEBEHK CPU 1y NMI 2870 i

o STRRERI AN TR 24 Fi Y R WA S
PRGBS % (ESP32-S3 FiRSH T > FE4 P hi4El%.

41.3.5 HWiJEASELY G (PMU)
ESP32-S3 5 —/N e A FEEATT (PMU), ] AR IEHLZEE R A R FE PRI AE L, A0S P RE . D RE A e i
TR 7 Fil S e AP A

EMELATT , KRZHORIRIE K. BEmf, ESP32-S3 A sl IR FEME B (ULP) T nTiztT, i SeBik
RATIFE

BeE PMU RPN S % B RFIL A St (L AL DA B, ESP32-S3 HAT AT BB IIRERER, Wl 4 Al i gt
A A

o Active KX - CPU. RF HLEEFIFTA MY bl . S8 AT DA IREE . Belle. SR {5 .
o Modem-sleep B{ - CPU LHi, BB T, RF HBEAETR ZMf R BRETT S, Bl ok nl R : .

o Light-sleep B - CPU {511 T4, w3k L. RTC A& K& ULP BiMbHEER nT R 2 i fE) BRoEme i . o0
] H A AL e, (4 MAC, RTC E I g s P T JCE AT PR R o B BT AR AT 1 K M)
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o Deep-sleep X - U RTC L. JeskiEHBAFi#TE RTC frfifds .
BEAAEANFIIFERUT I TRE, IS HTAY 5.6 iesit.
Kl 4-2 A Ao, Rk FIZR 4-1 5128 1 A JRIER R PRI T T E RS AR

5 ESP32-S3 Wi-Fi + €I EF (Bluetooth® LE) SoC

ez N R o
e Y
CPU SPI0/1 12C GPIO TWAI® RAENZR
Xtensa® JTAG
32 i1 LX7 el e USB &0/
AR Cache || | FEAED ‘ 28 VART JAG || mREms
World H RS ‘ Bt e ‘ LCD#20 || Flash AMT
12523 IERA
) . £
L ROM } [ SRAM } DIG ADC RNG MCPWM LED PWM gse
<
TR F R AEENFIME
RINFEIE T 3K - ——— SD/MMC
[ 2|2 ‘J {WI-FI MAC‘J [ SHA ]{ RSA ‘J[ HMAC ‘J [ HEE ]L EH] ]
{{E&Ij]%%ﬁé?r%*ﬁ% J {Wi—Fi g%} { AES M SPI2/3 H B2 B M GDMA M USB OTG ]

)

RTC i

L PMU } [eFuse EArES } L RTC fzfi#zs }

Al RTC M

[ RTC GPIO } [ULP TJMLFIEEEJ

o || oo |

L BEERES M ARIERER }

KRR
RF EB&
2.4 GHz 2.4 GHz
el A518
BREH A~ tom 2.4 GHz Balun
‘ AR ELE H + )i
RTC E1 71 PLL RC_FAST CLK| [ XTAL_CLK
TERT2E " RI&R RC N
| R o <
[ ENZIEEZN } [ . } [ MR I TP ]

AN

J

BRSS9
C_ DO ®EE
D) BEFE

IREER BB

Pl 4-2. YRR
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% 4-1. BRI

i || RTC | B || B
s [k ik | Jogk RC_
ike RTC CPU | %¢ | ¥y FAST_ XTAL_ PLL RF
Bik shig g | sk ok | oK i
Active ON| ON || ON | ON | ON | ON |/ ON| ON ON | ON | ON
Modem-sleep ON | ON ON ON ON ON' ON ON ON ON | OFF2
Light-sleep ON | ON || oN | OFF" | oN' | OFF" || ON | OFF | OFF | OFF | OFF?
Deep-sleep ON | ON || OFF | OFF | OFF | OFF || ON | OFF | OFF | OFF | OFF

VHIELE, 0 (ESP32-S3 WAZETN > B ke,
2 PR LR, RE T AT CHETF R, T B AR

41.3.6 BRI EHE
ESP32-S3 N 52 (i R4t E kI, ARG ER A ETA 52 (LB Eh A f = A E LS .
Rtk
o IPBPTHEEFHARE E 2 16 MHzZ
o HRAEA [ ) A1 B ] 7 A = AN 1) T
o PHFPREAI PR IO (RN A
o SCRAACHE 52 LI BLUCRRE E(EAN 26 21 A I PE R
e M Deep-sleep 5 Light-sleep Mefi# 5125 RTC T4k it IR 1]
o CHFRCE ALY CPU B {sraliib T OCD M, Mt 4t is
A5 B S% (ESP32-S3 i ARZH Tty > &7 A4 ent 5.

41.3.7 WHEmES
ESP32-S3 W H. 4 4> 54 i g s, BAT 16 fispMigefl 54 fn] B S s 1) b/ ) R mpes .
o 16 LLIPBITI Mg, SrAARECH 2 3] 65536
o 54 {ifEETTHIE W T A B I
o T EEURT R TR Y SEIRHE
o EFERIIS I TR
o T TC E A T A AL
o TTECEREF RN (HRAEF S 2 3T s s i B e = %)
o HPilR
GBS % (ESP32-S3 i ARBHFY > 4y & et

9

S4A,

o

IREER BB 40 ESP32-S3 Z4ith i B AR RS 45 v1.9
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41.3.8 FHI Vet gs
ESP32-S3 iy ZAE I IMEm #E: PIAEI B4 (FRETLRAAT E MR, 45 MWDT), RTC
Berh—A (BrfE RTC &1 105E 2%, 455 RWDT).
TE5 [ n#k flash [E 0], RWDT FUERgR2 O Wiy MWOT < HEhflERE, DARIG St fe b A mss i, I
RIZ 54T«
e
o PUNBEL:
= B B P P A e )
- FFRTBCAR AT R . R
o UIAERANPT BRI -
- MWDT £ REH . CPU &R INAZ A =Pl B B R i —Fb
- RWDT & RHUHIT . CPU (. P Bl 358 (AR Sl g —
o {11 32 (BRI
o i1k RWDT 1 MWDT i i i i
o flash Fafffir: WSRAEFERE N SPI flash 5| iR E N, BITMESEBENERSE
PEAIE RIS % _(ESP32-S3 WARSH Ty > Fy A A<t &.

41.3.9 XTAL32K B[ et 23

XTAL32K F5 | 1 ik & kg v 7 B i

XTAL32K 7 11052 I A8 i) XTAL2K_CLK JSRI , 44-% A4 i1t RTC_XTAL32K_DEAD_INT (i
W, _(ESP32-S3 RS H Tty > &7 #ksh4532), Wk CPU LT Light-sleep Fil Deep-sleep IRZS, K
CPU.

BACKUP32K_CLK

XTAL32K & 1/ 5 il e i 45531 XTAL32K_CLK {247 5, B ] RTC_CLK f4395im4h BACKUP32K_CLK (Jii% %Y
fy 32 kHz ) #:t XTAL32K_CLK £} RTC ) SLOW_CLK 44 24 4ka 1F 3 TAE.

PG B S % (ESP32-S3 RS % TPy > &4y XTAL32K A& 142 nt %,

41.310 FLPR s

ESP32-S3 tH A MM BLE (F LAFfk. Shist. SR flash R4k RAM) 39 SCRFDFABRAE B, EBA AU
FHRZT AL ER A RE VT IR B A, AT ORI BE AN A BEIA S S RIUS .

P, CPU lisf e MR 2 it oh, HAE A it FONAE L it SO M BRI . Ak, %
T CPU, ESP32-S3 R FRATPIMIHLER T ARMEBRIESL, s 2 G FIWr e s Fr AL A 5

o SCHFER NATRERHAOAEIRAE 2R, AU

RS R 4 ESP32-S3 RAith i F AR B V1.9
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= CPU X Jr Nt i i e A B A2 )
- CPU Trace X} J A7 i (47 [ AR R 42 Al
— GDMA X F At a8 A5 TR AR 42 )
o SRR AMEME IR, fu g
- MMU 4
= SPIN 7 S fitas AT BR A ]
- GDMA i) Sh el as A AS BIR42 il
- CPU jiiid Cache il Mt AU BR s il
o SCRRAMEIA RS
= B HMBEAS 1) H SRR I A R )
= SCREERS T ]
- SR O B R A P
o NEARR G I8 BRI L]

- FrARAUR AR RE Sl T lock ZFfrdv il THE , — EAURFIF R0 lock FF7ranBifE, AR AT
P PA S lock aFfr sl Joik PRk B e, B3 CPU A A BRI BIE

o PNELACHR I BT ATL A
= RAAREVT VIl A R S A CPU KAk B
SRS % _(ESP32-S3 fiRZE TIt) > FETT MIRIZH.

41.311 World iz

ESP32-S3 W DAKFs i AR (R R AR 0 Y a0l e A AL (Secure World) FidE4e4x it 5 (Non-secure World), M
T 300 1R R PR B AR £ B . W R 2 ) il World s il #5084 T 148
Kk
o 15|l CPU FEZe4 B 5 dl2e 4 B i) A D) 46
o 151l 15 4~ DMA SMEFE 204 5 R4 4t B b (g A BT
o iC5% CPU [yt B s
o Jiiilk CPU [y NMI Hlkr
PRI B 5% (ESP32-S3 HARZSH Ty > By World 354 % .

41.312 RBHEH

ESP32-S3 iy RS A7 s 1T T2 M DA T AN R B -
o RGIMATHSE

o Ffp
o BprIET
IREER BB 42 ESP32-S3 RN AR 43 v1.9
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o [RINFEE A48
o SMBI BRI AL
e CPU #i

PR H i3 % (ESP32-S3 i RS # Tl > &4 A% F 5%,

41.4 ImERrEArE

AREATHAR T HERAES T TR R R e e T RE

41.41 SHA igsgs

ESP32-S3 NE SHA (ZL4MAHIE) MEFHMEES il PRk e SHA i 5.
e

o SCF FIPS PUB 180-4 B 4wz B Aifk
- SHA-1Z5

- SHA-224 iz
- SHA-256 iz
- SHA-384 iz
- SHA-512 5%
- SHA-512/224 2%
- SHA-512/256 iz
- SHA-512/t iZ%
o PRALHIFD LAERI
- Typical SHA T{E#=
- DMA-SHA T fE#xt;
o fRVFHEA (interleaved) TJRE (1UBR Typical SHA LE#)
o FRVFHPINTTIAE ({XFE DMA-SHA TAEHI)
PEAIME D55 % (ESP32-S3 Hi RS % Tty > #5 SHA hmik %,

41.4.2 AES i#kizs
ESP32-S3 P& AES (FEZUMIAFFRNE) BECEIIESS, AT AES SEp: ok S8 MORUR I IIARAHE 5 .
TPk

o Typical AES T fEfist

- AES-128/AES-256 ffitszs
e DMA-AES T{E#

IREE(E BB 43 ESP32-S3 & J1ith Hr AR FAE 45 v1.9
SR SCRY R,
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- AES-128/AES-256 il fift 516
- B (%) B

* ECB (Electronic Codebook)

* CBC (Cipher Block Chaining)

* OFB (Output Feedback)

* CTR (Counter)

* CFB8 (8-bit Cipher Feedback)

* CFB128 (128-bit Cipher Feedback)
- kA

HAHEEES% (ESP32-S3 RS H Ty > 7577 AES heik &

41.4.3 RSA #zs
RSA s n N2 Fiz T “RSA JAEXT RN B H AL ks B T SRR S 8y
o REBF A (LRI
o KEMFIZH., HKAlik 4096 fif
o KTz ®, BHEAFEAR L 2048 {if
o ZEHETKE
o HHINTTIRE
5 BiE 5% (ESP32-S3 HiARZEZ Ty > 347 RSA mik %

40.4.4 AR
AR RIEIT 554 (JUAT RSAPSS 454 ) (NI, ILTRE) w5 e AR T80 2 4

41.4.5 HMAC h#iss
41 RFC 2104 Hififrid, HMAC i hash SAT ST A2 4 S (5 EIAUERS (MAC).

bk
o frif HMAC-SHA-256 3=
o HMAC 15511 hash G55SR MRE(FAME TR (TFA7RE)
o FEAPRA- R B IERA
o LR IMRITRIESH (FIL)
o FHHEMN JTAG (FA7AI)
HHMFEEESE _(ESP32-S3 I ARZH Ty > 7 HMAC mig 5.

IREER BB 44 ESP32-S3 Z4ith i B AR RS 45 v1.9
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41.4.6 BUFSH
By 284 BOARTE B R 28 T3 e S FL S A e R
Rtk

o RSA U724 PR IRl 4096 fif

o LB N, FF H L AEH DS B

o SHA-256 i il T-OR4r FA IR S B Tt i Bk
HAFE R S% (ESP32-S3 RS H T > B T4 4.

ot

41.4.7 )y SMEEZ I e
ESP32-S3 5 J 4L T4 ¢ XTS-AES FRHUER) I AMEH #5145 AR At

Rk

o iffi ] XTS-AES H¥:, 45 IEEE Std 1619-2007

o FHNFIBTFEKMNSS

o mHM A BNE LR, LFERESY

o HHMHMELE, LHERNSY

o I CE . eFuse 24, JH3h (boot) HLxIk[m] tesE i Thfie
HAEEES% (ESP32-S3 AARZH TNy > &4 WM ERELME.

41.4.8  IFph BRI

ESP32-S3 1) Hl ke M AR Hr 5t 4y A A1 XTAL_CLK B2 EA TR I, 2448 00 %] — AN Bk 55 /N T 3 ns [l B3
B, B A XTAL_CLK HH4p (s,

HAEES% (ESP32-S3 RS H Tty > &y a4 L1480

41.4.9 BEHUECRIL

ESP32-S3 iy REHLEL & A= 4% (RNG) mliad ¥y B A i AR SATA A BRI, I A iy AL AR Y L P4
BRRER S 4 — 2L

PR 55 % (ESP32-S3 $i RS Ty > 345 Mk A %,

IREE(E BB 45 ESP32-S3 & J1ith Hr AR FAE 45 v1.9
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4.2 K
AEANLET A P AMERE T, AR TRt DR (B R F A R

4.21 lik#zn
ARENG TGN T 45 A T A A 1

4.211 UART £:h12%

ESP32-S3 47 =/~ UART (il i i & 2% ) #a:il#% , B UARTO. UART1, UART2, #5745 {75 (RS232 Fil RS485)
FIDA, HAFHZ W] 1A% 5 Mbps.
itk
o SCRF AT B IR
o TIGRH K B
o =/ UART %% FIFO DA K22l FIFO 3£221024 x 8-bit RAM
o XU T i fs
o SCRFRIAAG TR AT fE
o (¥ 5/6/7/8 KKK
o 4 1/1.5/2/3 ML
o SCRFAMEAL AL
o SCHF AT_CMD HFFk 74
o SFf RS485 i
o SCF IDA Pl
o Uy COMA Wi
o SCH§ UART Wi
o SRR AN
HAEEIES% _(ESP32-S3 RS H TN > T4y UART 12435

N5 i

e UARTO

- JEEJGRREAE S UOTXD A UORXD it 10 MUX 5 GPIO43 ~ GPIO44 &2 A, o n] AiE it
GPIO A4 4 F2 BT 32 GPIO.

- BECEF R4S UORTS 1 UOCTS it 10 MUX 5 GPIO15 ~ GPIO16. RTC_GPIO15 ~ RTC_GPIO16.
XTAL_32K_P F1 XTAL_32K_N. SAR ADC?2 454 Fl, thrf AT GPIO <l f i B 5T 7 GPIO,

- RIS M UODTR 1 UODSR AJ PAKAERE GPIO, it GPIO Az #uii B4t &
e UART1

IREER BB 46 ESP32-S3 Z4ith i B AR RS 45 v1.9
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- EERKFEMBRE SR UITXD 1 UIRXD #id 10 MUX 4 GPIO17 ~ GPIO18. RTC_GPIOT7 ~
RTC_GPIO18. SAR ADC2 45 JIs FH, thn] PAIE 1t GPIO Az i f4: 14 32 EAT & GPIO.,

- FECEREAS I UIRTS A1 UICTS it 10 MUX 5 GPIO19 ~ GPI020, RTC_GPIO19 ~ RTC_GPIO20.
USB_D- #1 USB_D+. PAJ SARADC2 #: 1K A, thn]PAiEid GPIO Az #fif4 i3 24L& GPIO,

- MRS UIDTR A1 UIDSR m] AT GPIO, il GPIO Az i Bl E
o UART2: WJPAMAFE GPIO, it GPIO A&k MR .

FL X TEMABRIESE, 5% &7 2.310 4B fl_ (ESP32-S3 RS Z T > &5 10 MUX #= GPIO %
HAEIE,

4.21.2 12C #n

ESP32-S3 HMA™ 12C Stk I, ARHE AL E, B D DURAE 12C FHLBABLES.
b
o HRHERR (100 Kbit/s)
o Hugtiizt (400 Kbit/s)
o HPFELE Tk 800 Kbit/s, {A3Z4IF SCL il SDA |- s
o 7 fFHHAEE AN 10 7T
o NUHhE (MMLHEHEFIMAL AT A7 ttihl ) F-hbAEX
AT RASE S 12C BECR ALY 4 il 5 2 Ty [ 45 12C He
AR B S% _(ESP32-S3 WARZH Ty > &7 12C 2#] % .

S a5 i

12C B9 W AKAEE GPIO, il GPIO A2l FEL

LA TEHAMMER, 5% =95 2.310 %8 fl _(ESP32-S3 RS Z T > 2745 10 MUX 4= GPIO %
HAEE,

4.21.3 128 1

ESP32-S3 A WIMRIE 128 510, W PARA LS, T4 T ol U AR T, Bl gic &y 128
HAT 8/16/24/32 LN A B, RPN 10 kHz 2] 40 MHZ fr) BCK i

12S 2 45 % FI 1 DMA £ 2% . 373 TDM PCM, TDM MSB %}5% ., TDM LSB %}5% . TDM Phillips, PDM $: 1.

S5 M 5 i

128 WA MImT DAAERE GPIO, ailiid GPIO A i L L -

WL X TEMABIEL, H5% 247 2.310 & #l_(ESP32-S3 HARZ# Ty > &5 10 MUX 4= GPIO 5
BeAEIE,

IREER BB a7 ESP32-S3 Z4ith i B AR RS 45 v1.9
SASSCR L


https://espressif.com/documentation/esp32-s3_technical_reference_manual_cn.pdf#iomuxgpio
https://espressif.com/documentation/esp32-s3_technical_reference_manual_cn.pdf#i2c
https://espressif.com/documentation/esp32-s3_technical_reference_manual_cn.pdf#iomuxgpio
https://espressif.com/documentation/esp32-s3_technical_reference_manual_cn.pdf#iomuxgpio
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5418&sections=&version=1.9

4 DIk

4.21.4 LCD Y Camera #:ihl2%

ESP32-S3 [y LCD 5 Camera ¥/l 3840 &7 i LCD Biblfil Camera Ak,

LCD BB T Sk AT (55, B2k 8 {i ~ 16 )47 RGB. 18080, MOTO6800 $11, SCHFHIMApS
HINT 40 MHz, 4% RGB565, YUVA22, YUVA20, YUVATT 2 [a] i H AR

Camera #ib ] T RS A TSR E S, HUE L0k 8 i ~ 16 i DVP EMR L as i 10, SCirp sl /N T
40 MHz, % #; RGB565. YUV422, YUVA20. YUVAN 2 [a] i E AR Gk .

N5 i

LCD 5 Camera 5l # i) AT LASHAL R GPIO, il GPIO AZ it FETE

WL X TERIINEE, 5% =17 2.310 % fl_(ESP32-S3 HFASETFHY > &= 10 MUX 4= GPIO %
H4E[E,

4.21.5 Hirsbixizn (SPI)

ESP32-S3 HAPAF SPI 11+
e SPIO, fit ESP32-S3 ffj GDMA #;iil#% 5 Cache il $f2¢ Py ikt 4b flash/PSRAM
o SPI, fit CPU {jjl &34 P sl 5 flash/PSRAM
e SPI2, jii[l] SPI ¥ Hil#%, ik GDMA 43-fi DMA jliE #4717 )

e SPI3, j#Jil SPI#5iilds, Eik GOMA Jrfic DMA Sl E AT

T
e SPIO I SPN:
- ¥ SPI, Dual SPI, Quad SPI, Octal SPI, QPI 1 OPI fiz:
- J\ZR SPI B SR BASEE AR (SDR) FIRU 4% (DDR)
- IR TS, \Zk SPI SDR/DDR #iF f5 & l i% 120 MHz
= Bl A A DA B
o SPI2:
- SCFRFEMLEMAUEK
- jiij GDMA F3fic DMA @B #EAT15]
- ¥ SPI. Dual SPI. Quad SPI, Octal SPI, QP! #l OPI fiz:
- BB (CPOL) FIFHAL (CPHA) W it i
= ISR T T
- Bl DA B
- EEEERAIFAIACE : s AR (MSB) st B AR (LSB) 15k
- FHUEER
* HFR R AL, MR IR ] 1% 80 MHZ
REEER 48 ESP32-S3 &4l i H AR B 5 v1.9
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" N2k SPI AT Hak (S5 4 (SDR)
*OEHRPRAZE . WK, TURAING AU TESE, A% i nl ik 80 MHz
* A\t SPI AU TR S MR (52 80 MHz) MIMUSERAR (5 40 MHz)
* AT/ SPILCS I, 7T 5N SPIBLRE
* OSSR ] T
- ML
" SRR AT, B Tk 60 MHzZ
* SRR WAL TIE, WA 5 60 MHz
" \Lk SPI A T AT HER (LS HF 4R % (SDR)
e SPI3:
- SRR ABLRR
i i GDMA 432 DMA ST A 7171
¢ SPI, Dual SPI, Quad SPI A1 QPI £zt
4k (CPOL) AL (CPHA) g

- IR T

- Bl e AT AL

- EEPIECUTATEE R AR (MSB) thE, siRiRA R (LSB) sk
- FHUK

X SCRPRE A LA, IR IR T ik 80 MHZ

* SRPEALE . AN XUTE TS, WIS R T ik 80 MHz

* HA=A- SPI_CS B, W5 =Alr SPI M

* CS L AIPRAF I ] 7T i

- MALBER

* SRR A NULIRE , IR A e W] ik 60 MHz

* SRR . WAL XL, WA R T 35 60 MHzZ
HHIE G S% (ESP32-S3 RS % TN > &y SPl i %

FHRCE
e SPI0/1
- 1t 10 MUKX:

* P00 4a (WL 2-4), isE 10 MUX 5 GPI026 ~ GPI032 42 Jif, 5 4b $4TH i il 1 /\ 2% SPI it
TR 4 R 1 CLK, CSO. CS1#:H.

* 0 4b (3 2-4), it 10 MUX 5 GPIO33 ~ GPIO37. SPI 1 4e Fil 4F S H, 5 4a 45T At
FIAE/NZ SPIBLTR AR 4 (i gids ki i & DQS #10,

SRR ERHE 49 ESP32-S3 FA1lith F- AR HAs 45 v1.9
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* 0 4d (WL 2-4), i@at 10 MUX 5 GPIO8 ~ GPIO14, RTC_GPIO8 ~ RTC_GPIO14, fili4#if4 &
4 0 . SARADC #2110, PAK SPI:IT 4e Fl 4g F . 13, A SPI2 811 iEH:.

* P de (WF 2-4), st 10 MUX 5 GPIO33 ~ GPIO39. JTAG MTCK 11, SPI #1 4b #01 4f
M, WIHE SPIO/ A ANSIERI I -

- % GPIO AZ#uffif4:: SPIO/T Ry I mT PAAATE RS GPIO, it GPIO Az i F4: it
e SPI?
- @i 10 MUX:

* P 4e (W 2-4), w10 MUX 5 GPIO9 ~ GPIO14, RTC_GPIO9 ~ RTC_GPIO14, filif5ifs /s
k. SARADC 0. PAJK SPIE 0 4d Ml 4g ST, TP SPI ks SPI2 F:82 1.

* (RHEfEfli) B 4f (W3 2-4), @it 10 MUX 5 GPIO33 ~ GPIO38. SPI 11 4e #il 4b &,
SPI2 4% LRIl IR SPI2 42 11, HAERE 51 GPIO el f:fli Y SPI2 (oL, (A
WAL GPIO S #i .

* (ORI $2101 4g (1.3 2-4), @ at 10 MUX 5 GPIO10 ~ GPIO14, RTC_GPIO10 ~ RTC_GPIO14,
fil i ke 1. SARADC 2 1. PAK SPI#:10 4¢ Fl 4d B0, J\&k SPI #4521 SPI2 # 18:AL
R4,

- 28 GPIO XZfuffiff: SPI2 fAF I mT AJAE T GPIO, iiiid GPIO A2 b4 e & .
o SPI3: jiid GPIO Az s F: ] i B AL & GPIO 4.

HL X TEMABNEE, is% =95 2.310 5k f1 _(ESP32-S3 RS Z Ty > =7 10 MUX %= GPIO %
HAEE

4.21.6 MW FE 1 (TWAI®)

WA ZEHz 11 (Two-Wire Automotive Interface, TWAI®) iU —Fi 2 0L, ZHEMEE ML, RARNETR. &
RS IRES DA R P BRSO S P e T B . ESP32-S3 AT~ TWAI il .
bk
o 3%% 1SO 11898-1 #1¥ (CAN #iii 2.0)
o PRI (1AL ID) A Emiksst (29 {i ID)
e 1Kbit/s | 1 Mbit/s 4%
o ZRMEAERA
- LAEREA
- MR
- BRI (R4 TR
o 64 FAHIY FIFO
o BUREAMGEUES: (SRR IS AGE IER 10
o GHIRAIN 5 AL

- GRS
- AICE AR P T
IREEMG ERHE 50 ESP32-S3 &4t K4 A FAE 45 v1.9
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- BRI
- R EKICT
HHFEEES% (ESP32-S3 RS H TI) > By MAAFIET,

N5

TWAI {45 BT AAE R GPIO, siiid GPIO X i ic i«
%=

WX THAMARINGEE, W% =7 2.310 % fl_(ESP32-S3 RS % Ty > 47 10 MUX 4o GPIO %
FIEIE,

4.21.7 USB 2.0 OTG 4@

ESP32-S3 i — AN T I A 4z USB OTG 4hx, 45 USB 2.0 i,
LIRS
o SCRFATEATE A
o FALRTHIY (HNP) FI&HEHR ML (SRP), R A 5 B s
e F7s FIFO (DFIFO) F/)h
o SCRPZ i gR U
- Scatter/Gather DMA L,
- ZZph (Buffer) DMA $izt
- Slave ##x{
o NIREFRAE MU A AR AT R
o UAURE A R I, AT I BOR, R USB B 1/JTAG fadileie 26 AR i A s
o ARSI RS NN K AR ] R AGE TN, SCRF USB OTG i USB #f 11/JTAG il g W4 H HE A
[F] R UAC g ot

P75 ik, (Device mode) Hik

o Ji it O J)imfErE (Wmdzil, th EPO IN I EPO OUT 4% )
6 M (1~ 6), AIBCE Sy IN 5 OUT

% 54 IN s s [l TAE (424 EPO IN)

Fifg OUT 3 i 4k 24~ RX FIFO

A IN s U5 % g TXFIFO

BB (Host mode) $51t:
o 8N (Fif)
- H1 IN 5 OUT B/l Ay — M hl T, B2 INH OUT it FFALER . (X SR il e 2 AL
- A 7 AT E R IN B OUT, SCiffitRt. W, Pl (L s mal.

IREEMG ERHE 51 ESP32-S3 &4t K4 A FAE 45 v1.9
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o A EIEILH—4 RXFIFO. —ANEE#ME TX FIFO. F1—ANE M TX FIFO, 494 FIFO /Nl it &,
PEI{E B 2% (ESP32-S3 HAZH Tty > &y USB OTG.

M5 i

T FH BEE A PHY B, USB OTG RyZ=/ {554 il USB_D- #1 USB_D+ i 10 MUX 5 GPIO19 ~ GPIO20,
RTC_GPIO19 ~ RTC_GPIO20. UART1 2 10#1 SAR ADC2 #:0&Z H .

fifi F 422 PHY B, USB OTG py4& BiiE i 10 MUX 5 GPIO21. RTC_GPIO21, GPIO38 ~ GPIO42 #il SPI #1104
H:

o VP {555 MTMS 4
o VM {55735 MTDI 451

il

RCV {55 1%#25] GPIO21 44

OEN {55145 MTDO &

VPO {55 1455 MTCK A&

VMO {5545 GPIO38 & il

L X THEMATEE, 5% &7 2.310 %8 fl _(ESP32-S3 RS ZTFMY > &5 10 MUX 4= GPIO %
4B,

4.2.1.8 USB Hi11/JTAG #ililgs

ESP32-S3 £ T~ USB H: [ /JTAG #4 il &

bk
o USB 4:jifmife
o T E MM ] ESP32-S3 P USB PHY aiii it GPIO Az 4k B i FI #his PHY
o FEYIAE. WA RN CDC-ACM (GBAF 12y hilieizl) Fl JTAG @& L2 o fE
o 324 OUT difipi. 34N IN s stf 1 Al s EP_O, WISEHliR R 64 S5 il
o G NHE PHY, FATCTHE H A AMEA A4 ST
o CDC-ACM H RIS TR REAE R 2 B R A 2R 8 b mT S B RIVE R
o JTAG He I il B JTAG 743215 CPU iR A% iy Mt 15
o CDC-ACM Sz Rp Mz ilith i A2 LAIHE AT Bk
HHMEEES% _(ESP32-S38 HIARZH TN > 747 USB  u/JTAG d= 4] % .

SIS i
{5 FF AR PHY B, USB 53 11/JTAG 5 il #2240 17 54 M) USB_D- A1 USB_D+ il 10 MUX &5 GPIO19 ~
GPIO20, RTC_GPIO19 ~ RTC_GPIO20, UART1 #% 1l SAR ADC2 #: 14 .
{0 M2 PHY 1, USB £R 11/JTAG 5l #9513 10 MUX 5 GPIO38 ~ GPIO42 I SPI 42 M4 i -
o VP {55 iE#E] MTMS &1
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4 DIk

VM {55 5] MTDI 4 JH

OEN {55 45| MTDO &

o VPO {55455 MTCK &
o VMO {5545 GPIO38 & il

L X THMAIEE, WS% &7 2.310 $r Ml _(ESP32-S3 HARSE Y > &5 10 MUX 4= GPIO %
WeSETE

4.21.9 SD/MMC EHLEs I3

ESP32-S3 &4~ SD/MMC ALz il 4%

Fetk
o SD 3.0 1 3.01 {4
e SDIO 3.0 ffiA
o CE-ATA 1.1 fiAs
o LA (MMC 4.41 4. eMMC 4.5 fiiAH 4.51 A
e ik 80 MHZ 1y i iy
3 Fhlde S 2
- 145
- 4 f% (WA SD/SDIO/MMC 4.41 £, PAJK—A~PA 1.8 V HLE T/ERY SD )
- 81

PEAIME Bi5% (ESP32-S3 RS H Ty > #y SD/MMC AU H| 5.

N5

SD/MMC FHLHAE M AT ASIAERE GPIO, it GPIO A i FERL A -

WE X TEMAEE, 5% 14 2.3 10 %4 Al _(ESP32-S3 FRZH T > B4 10 MUX 42 GPIO %
PIEE,

4.2110 LED PWM #$sif 3

LED PWM sl 28 0] DA FI A= J80/\ B 2k 7 1 B B

Pk
o IR EMIA G LU R E, EAES AN 1 ms B, 525 FUAS A B Tk 14 {7
o ZAMMAIEEE, HE: APB MZRIE. SME J SR 4
e W1k Light-sleep Biz{F TAE

o SRR BRI ER D 25, AT LED RGB R b 4 2 48
FEAIfE BiE 5% (ESP32-S3 RS % Tty > By LED PWM 545,
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4 DIk

S M 2
LED PWM By IAT AN AE RS GPIO, it GPIO Az e 4 L E .

FLXTEMAMMOEE, H3% 577 2.310 4 fl_(ESP32-S3 RS H T > %47 10 MUX 4= GPIO %
HeSBTE

4.21M  HLBLEERIIKSE DSy (MCPWM)

ESP32-S3 {4 & WA~ MCPWM, W] LA T AR &7 Ehih R REXT « 51> MCPWM SPSER AL & — b ph Sl g (51
i) . =4 PAWM ERSER . =4 PWM ARl — Ml ek . PWM @i 1 TR UE R 2% . PWM #ff:
PRI E S A T TR Y . R, fE— PWM BRVERS T DA AL — PWM SE I 2SI E N 2% . A [H
) PWM A5 al AGE AT PWM JE IS I E I 288574 PWM (55, tAh, ARG PWM Sl tinr A
FEIANE) PWM SE I8 FEA R Y PWM (55 o AR PWM JE I8t aT b4 T [R] 2

FMERIIES% _(ESP32-S3 RS HFY > FHY &z RIAK ST IAH &

NSy i

MCPWM 78 BT AT L GPIO, il GPIO Az e [ e F .

B A THMAMGEE, WS% 5 2.310 i Ml _(ESP32-S3 RS E T > Fy 10 MUX F= GPIO
HeSEE

4.2112  ZL4hEFs (RMT)
ZLAMESE (RMT) SCHRFELAME RG-S 1 K S AEIR
e
o DUANIEIE SR Ak
o DUANIHEE SRR
o ]G AENLE 2 IE [ i A ik
o RMT [\l 3t == 384 x 32-bit 1) RAM
o RIEIki S AR B A
o i S A 8 A
o TR iRk
o LRI
o JIAE SRR Kk
o JikiliE 3 3ZFf DMA i)
o FEILHIE 7 S8 DMA 51
S B S% _(ESP32-S3 ARZE Ty > FAY 4ryhigdz.
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4 DIk

S M 2
RMT (4 AT DAMAE RS GPIO, jiliad GPIO e #ui P AL E .

WL XL TFEMOIEEE, 5% &3 2.310 % Ml (ESP32-S3 i A&% Ty > &= 10 MUX F= GPIO &
4B,

4.2123  Ikobit By (PCNT)
kit gy (PONT) sd i 2 P A kvl 0k kv 0 7 145
TG
o PO EERIE: (FROT), & B TAE, HEGERRE 1~ 65535
o BEAEITA WIS AIEE , I — kb TR i
o FrAEES A Ak FS (4 sig_chO_un) FIRIRZEFE RIS (4 ctrl_chO_un)

o JEIRESIMST TAE, uEREASEITH ABKES (sig_chO_un #1 sig_ch1_un) ##i{ES (ctrl_chO_un #i
ctrl_ch1_un) W&

o TANEESHAT:
. SR A 3 L TR B
2. FEF 5 7o H PG o PR P BRI Y . 33 1
PEO(E Bi55% (ESP32-S3 RS H T > 45 hiob it sl % .

SISy i

Tkih RS il A 1 A T PASAAE RS GPIO, i GPIO A i FEHC . -

L X TEMAESEE, H5% &5 2.3 10 % Ml (ESP32-S3 HiARZ%Z T > #7510 MUX %= GPIO &
HAEIE,

4.2.2 B sS4
AN P R AL PRI S R A AL
4.2.21 SARADC

ESP32-S3 SR T WA 12 {i SAR ADC, 374 20 MEHUEER A . A T BUHELY#E, ESP32-S3 ) ULP
AL PRERA AT DATEREMS s NN R, DURs, ] s (el H At i & T i CPU

B
YERE, ADC2_CH... BEIIRE (I 2-8 o) ASHEA Wi-Fi RN A

BLMEE, 5% (ESP32-S3 HARSHE T > w35 A LF R & HAEME T 4L,

A M 5 i

SAR ADC 44 i 1 10 MUX 5 GPIO1 ~ GPI020. RTC_GPIOT ~ RTC_GPIO20 . filifsifs itz 1. UART 3211, SPI
0. PAS USB_D- A1 USB_D+ 4 HHIE
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4 DIk

B A THMAMGEE, WS% 57 2.310 i Ml _(ESP32-S3 RS E T > #4510 MUX F= GPIO
HeSEE

4.2.2.2 PELKS
L B I A T — A BT B A AL L . P ADC 4% SR L TR A R — B

i B A S R L 20 °C 3 110 °C. i BEAR IR wad T MRS A AR B PR 384, kil BE {2 R Td
AR IR B 10 AL AE L . —BORYE, R BRI 2 T AMARIRLE -

FZEE, 5% (ESP32-S3 HiARSHZF MY > T4 h LA BEEMETLALE,

4.2.2.3 fldSifl ks

ESP32-S3 fitfit 7 ik 14 A 2848 GPIO,  BEME I th T4 i HAU Y i L B b gl M 7™ A Y P AR 22 5
XA HAT RIS A RGOS A, T DA SR O AR B/ N RS o 5Lt rth m DA Y ol 57

PASRIN R DRI B 3 2 . ESP32-S3 [y filfbi A% Je i [ i ads S 45 Bl /K R 8 182 25 T e S b — 254 o 12 S 14
PEAE.
el

ESP32-S3 fi 5% jeetis H Al i TCyktli 1 ST EE MU AR S8 (CS) NI, BN Bl .

WL, 5% (ESP32-S3 RS H P > &4 A EEREHRMET AL,

N5

il A% AR S A T 10 MUX 5 GPIOT ~ GPIO14, RTC_GPIOT ~ RTC_GPIO14, SAR ADC #: Ll SPI #0&
ie

HE A TEMAMMGEE, WS% 57 2.310 i Ml _(ESP32-S3 RS E Ty > #4510 MUX F= GPIO
HeSE
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4 DIk

4.3 Jegkmfs
AR Tt R TS Sy, WAaE e A . WI-Fi R

4.31 JoZkih
AN T AL R I EAS TS BRI, 1 S B Zl 5 A s e -

4.311 2.4 GHz ks

2.4 GHz HlanF 2.4 GHz e SR N IE XS B (5, ARG . iy ADC e BN BT 65
N T IENAFREER O, ESP32-S3 M T RF JE¥ds. HEhiandz= | (AGC). DC fiF% kb2 B Rl Ly g
Ao

4.31.2 2.4 GHz K428
2.4 GHz % 145 TE SCHEHF(F SR 2.4 GHZ JMIfRS, SN ASh 3 bR UL 36 (CMOS) T
REFIRBN R . BUF 2D s T D3R ge iy 2tk «
BT AR S B e, ESP32-S3 i 1 TR HERSHE, il
o HBGHEL IR
o I/Q HfZIEAL
o FLAFARL A
o SPARL I
o REILHL
KL E AR MERS 4 AT T I ], BRI A

4.31.3 RIS

i e BN AN A A R I 2.4 GHZ IR E S, Fra Ry i it i b, A iU, AR A
PR UEBoAT . MR E AR A o

P A A N E A R R B I . s A SRR R AR R R IR A R LRI (520 RS A T
DEARALEE il R A S AR A St ) PR B

4.3.2 Wi-Fi
A/NTGE TR Wi-FiBEJ), T Se Bl s o i

4.3.21  Wi-Fi SHBURIEA
ESP32-S3 Wi-Fi S il Faiy S DA TR -
e 802.11b/g/n
e 80211 MCSO-7 %5 20 MHz F1 40 MHz #5%&
e 802.11n MCS32
e 802.11n 0.4 ps {530 a] [
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4 DIk

o Hdi ik 150 Mbps
o i STBC (F=sulif)
o AR BT

o R&MNE:
ESP32-S3 SHf B TAMMMIMIT K I RL AR Gk . SMIREHIUTT K th— A2 A~ GPIO A =, ok
Hedfd A1 IR AR AME I TR I

4.3.2.2 Wi-Fi MAC
ESP32-S3 5¢4xi# i 802.11b/g/n Wi-Fi MAC #risllkk, e fia4a i zife (DCF) Rkt k45 4 (BSS) STA Fi
SOftAP #iff . SCRpE M /MU WAL ER AL R TAERHS , PASEIITRER 3.
ESP32-S3 Wi-Fi MAC H AT SRR IZ MM I BN T -

o A4 Wi-Fi 4211
[l B Sz 3L A5 A R M 4% (Infrastructure BSS) Station ##x(, SoftAP 5=t F1 Station + SoftAP JEZfi=:
RTS {4451, CTS &4, rEIHEiA (Immediate Block ACK)

4% K4 (Fragmentation and defragmentation)

TX/RX A-MPDU, TX/RX A-MSDU
e TXOP
e Z Bk (WMM)

e GCMP, CCMP, TKIP, WAPI, WEP, BIP, WPA2 /> A5l WPA2 M=t (WPA2-PSK/WPA2-Enterprise)
M WPA3 A~ A AR B WPAS /A=, (WPA3-PSK/WPA3-Enterprise)

e [} Beacon Wil ({4 TSF)
e 802.11mc FTM

4.3.2.3 M
IRFEPLILA RS2 4 TCP/IP BE . ESP-WIFI-MESH B ) a5 ot Wi-Fi BEp P, Rl 3 6E TLS 1.2,

4.3.3 RIFEiE

A/NATHER T R, TS BUIRIRE . JEEE R I L AGE R . ESP32-S3 U T — M FE A
(Bluetooth Low Energy) ¥ £&4t, S T MECFEERZFE M85« S/ I8 Hl A R 2R AN T BE 5T A R A sl ik o A%
IhEEWE F T & 45 7 45 Bluetooth 5 F1 Bluetooth mesh.,

4.3.31 {RIpFEE Tz
ESP32-S3 {IRT#EI T S MI P B Z SCRr A5 -
e 1 Mbps PHY

o 2 Mbps PHY, FF$2 = & 4 B A4 o ik
e Coded PHY, HFH#mEZIk REUERELHEE (125 Kbps A1 500 Kbps)
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4 Db

o JCFFAMNER PA, SCHF Class 1 &g
o fifi{:52F) Listen Before Talk (LBT)

4.3.3.2 (RIFEH S BB ISS
ESP32-S3 (I IIAT 1 o B 42 il 5 SCHF DA T Ak -
o JUHEY i (Advertising Extensions), HI T4 HEEES), ATDA)HE T 2 BB AR
o ZJ ik
o SCRFRIEHE R4
o DR, S LB (Central) MISNE LA (Peripheral) [A]Iiz1T
3 B BRABUR  1E e
{51818 AL #2 (Channel Selection Algorithm #2)
SR
BT R #% (High Duty Cycle Non-Connectable Advertising)

LE Privacy 1.2

BRa K EY JE (LE Data Packet Length Extension)

o HEFE YRS ESNE (Link Layer Extended Scanner Filter policies)
o (LAl R E M) #E (Low duty cycle directed advertising)

o HERRZE M

e LE Ping

IREE(E B R 59 ESP32-S3 ZF1ith B4 RFHE 45 V1.9
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5 R

5.1 danf i KBUEM

B 51 Hert ok S AR (KT B BRI A A MR, X PR RE (], R B e
BEHE U A TR 5.2 SRR At HORMURS IR S RE MR A . K A SRR AR AR B 46 P T
RPN A

% 5-1. ot KBUE

B L] Wil | ek | A
BWAREENT | RFMARE | -0.3 36| V
loutput® 10 #y i B — | 1500 | maA
TsTORE FFHR B -40 150 | °C

VTR AR HEE, WY 2.5 BT,
27 25 °C FREEIR B T HELE 24 /NBHERITA 10 IR
P, s TSR AR,

5.2 BORPRAAE
HEREFRBEIRIE, 5154 1 ESP32-S3 £ 5115 4 L.

A& 5-2. ORISRt

S e oM | IR | Je kA | A
VDDA, VDD3P3 | il AR 3.0 3.3 36| V
VDD3P3_RTC 2 | il AHLIE 3.0 3.3 36| V
VDD_SPI (#1A) | — 1.8 3.3 36| V
VDD3P3_CPU 3 | #ill# AHLE 3.0 3.3 36| V
lvpp # iy AR LT 0.5 — — A

Vs ET 2.5 Wk L.

2 {fif} VDD3P3_RTC #; VDD_SPI it ff (L& 2.5.2 wiRE52), W
ZE Ropr MHLEMR. BEEE, WSHETT 5.3 VDD_SPI 4k 4 bk,

S & eFuse I, T4 eFuse ff) oL &4 iR, VDD3P3_CPU [ i [k M
Rt 3.3V,

1 A AR N, R R BEA R 500 mA KA b
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5.3 VDD_SPI 4 ih ¥tk

#¢ 5-3. VDD_SPI Py fi etk

S8 | LRI | A

VDD_SPI #4% 3.3 V flash/ PSRAM B, H

Rspr ’ 14| Q
VDD3P3_RTC £ Rspr fitH

VDD_SPI £ 1.8 V flash/PSRAM i}, flash i
lspr . . 40 | mA
JE s Bt P ) A S PR
VIS AT 2.6.2 WIRE L Uik,
2\VDD3P3_RTC Z&&T VDD_flash_min + |_flash_max * Rspy
Horp
o VDD_flash_min - flash/PSRAM {#jix/ TAEH
o |_flash_max - flash/PSRAM f# K TAEHL I

5.4 Himl Rk (3.3 V, 25 °C)

¢ 5-4. FFHSFRE (3.3 V, 25 °C)

S5 el fpe/ ML PRI e kAl LA A
Cin BRI — 2 — pF
Vin o LT AR 0.75 x VDD' — | vbD'+0.3 V
Vir IRHL P A -0.3 — | 0.25xVDD' v
lre [ R R PNGER — — 50 nA
Irr ICHL P A LI — — 50 | nA
Vonr? o PP PR 0.8 x VDD' — — 1 v
Vor? B P H L — — | 01xvDD Vv
B SERIEE (VDD = 3.3V, Vo >=2.64
lom — 40 — mA

V, PAD_DRIVER = 3)
fRHLSEREH 7 (VDD = 3.3V, Vor, = 0.495

lox V, PAD_DRIVER = ) - 28 —| M

Rpu NG54 Ha FEL — 45 — kQ

Rpp PR L A FH — 45 — | kQ

VA O AR E  (CHIP_PU N i i FELHE 075 x VDD | vop'+03 v
- Tu )

Vir_nrst | S ENHE (CHIP_PU R /& HL 5 ) -0.3 — | 0.25xVDD' \Y

VDD — 25 FL sk FeL A B L
2Now M Vor, HHaEm A& R i mistiy. .
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5.5 ADC F¥bE
AR ZFE ADC 412 100 nF HLZ¥ ., % Ak DC {55, 25 °C FREERE . Wi-Fi PR I & 45
% 5-5. ADC $51E
Haas Ie/ME | R | R
DNL (Z=4rdkk) ! 4 4| LSB
INL (FU4rdRZedt) -8 8| LSB
kSPS
SRR — 100 5

Vfu P 20 0 2 2 VSR R B T 2 1 T DA SR A Y
DNL £,
2kSPS (kilo samples-per-second) F R REET IR

ADC ZEREPFAZHER FAEHHE IS A AE AR UNZE 5-6 . WIS RS L, mIgk I A 98 AT i

#¢ 5-6. ADC K851

B8 filiik BoMi | R | A
ATTENO, AL &4 O ~ 850 -5 5] mV
i ATTENT, BN E7ERE 4 0 ~ 1100 -6 6| mv
ATTEN2, HRMETERF 2 0 ~ 1600 -10 10| mv
ATTEN3, A30E5HE % 0 ~ 2900 -50 50 | mV
5.6 IkEFErE

5.6.1 Active i\, Py RF ThEE

AR AT 3.3 V LR, 25 °C FRBEIRIE, fE RF B AL S IRAR . PrA AT BT 100%
(1 i 23 EEAS

%% 57. Al RF B Wi-Fi JkE

TAERR Pvi] W (mA)
802.11b, 1 Mbps, @21 dBm 340
1y | 802119, 54 Mbps, @19 dBm 291
Active (RF T4E) 802.11n, HT20, MCS7, @18.5 dBm 283
802.11n, HT40, MCS7, @18 dBm 286
oy | 80211D/g/n, HT20 88
802.11n, HT40 91
TCPU Tf#ist: J:45 80 MHz, BT 32 (ifdiififs4d, H— 1

AT SRR

5.6.2 ILAIFERIR FINTIEE
PAF Bh#EE 15 T ESP32-S3 il ESP32-S3FH8 itk . ESP32-S3R2., ESP32-S3R8. ESP32-S3R8V. ESP32-
S3RIBV J¢ ESP32-S3FNAR2 11 TP Py PSRAM , TUFREACH Tl REWEF: T T 424

IREEMG ERHE 62 ESP32-S3 &4t K4 A FAE 45 v1.9
SRS 25


https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-reference/peripherals/adc_calibration.html
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5418&sections=&version=1.9

3 5-8. Modem-sleep Bisk F Wkt

LIRS gwRft | R
TR (MHz) vl (mA) (mA)

WAITI (X% =5 A ) 13.2 18.8

BT 32 (BRI dE S, 71— MM 16.2 21.8

XEIAT 32 (il ie 4 187 24.4

40 | FARZINAT 128 IEETIEE S, S — RSN 19.9 25.4

WAZIAT 128 (iR 1715 2 23.0 28.8

WAIT 22.0 361

BAIAT 32 (BRI S, 73— MMEASIH 28.4 42.6

XAZIAT 32 (iR H5 4 331 47.3

80 | HAZINAT 128 iR MRS, H— SN 3511 49.6

BAZIAT 128 (i 5146 % 41.8 56.3

WAIT] 276 42.3

BT 32 (BRI S, 75— MEASIH 39.9 54.6

WAZIAT 32 (iR 464 49.6 64.1

3 160 | BT 128 gl e S, MR 54.4 69.2

Modem-sleep - —

XAZINAT 128 {7 B v 17 5 4 66.7 811

WAIT] 32.9 476

BT 32 (B84, 1 — A 51.2 65.9

WAZIAT 32 (i EdE 454 66.2 81.3

240 | HZINAT 128 MBIV FE L, 1 — A 72.4 87.9

XAZINAT 128 (7 B v 1 5 4 917 1079

VAT SN 3 P R ) i R
2 A SMEE R EPT R AR . SERRIE LR, AMRTEARE TARRS TS G iR
8 Modem-sleep #iX R, Wi-Fi SeA7 a1 145, %K R, 71 flash IS SiFEL 1. #5 flash 2y 80 Mbit/s,

SPI AT flash TZhEEHR 10 mA,

IREER BB

4 5-9. {IKIFEEA T I IIHE

LB | B YR (1A)
Light-sleep” | VDD_SPI il Wi-Fi 5, B GPIO 5 A FLRAS 240
Deep-sleep RTC f#fifi#f Al RTC Shgz by 8

RTC ffifigs AL, RTC Shfdsing 7
KM CHIP_PU B BIFIL(L, & H KM

T Light-sleep i, SPIAHEAS M B, FH5E P4 PSRAM (¥t -1 7E S 3 g L
il FVRAFERZ (9 PSRAM Zh#E: 8 MB Octal PSRAM (3.3 V) % 140 pA; 8 MB Octal
PSRAM (1.8 V) % 200 pA; 2 MB Quad PSRAM % 40 pA.,
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5.7 W[HETE

4 5-10. W[ SEPEINIE

MW H MER S0 WA b
HTOL (B THES &) 125 °C, 1000 /M JESD22-A108
HBM (A g =) 1 + 2000 V JS-001
X -
ESD (LI U CDM (FEHL2ef#ist) 2 £ 1000 V JS-002
5 Nro
I8 (Latch-up) ML * 200 mA JESD78

i HLE 1.5 % VDDae
Mz 125 °C, 24 /NH}

J-STD-020, JESDA47,

71 Arb FHL ) L VB =Y o 0 .

FiAL TR Bl =g (30°C, 60% RH, 192 /i) JESD22-AN3
[t 260 +0°C, 207, =k

TCT (JREEMEFRIIR) ~65°C /150 °C, 500 AEH JESD22-A104

UHAST < e R

) @WHEWM"{M 130 °C, 85% RH, 96 /] JESD22-A118

TR RE N i)

HTSL (&7 ) 150 °C, 1000 /|NFif JESD22-A103

LTSL (fiikLA7-fit 731w ) ~40 °C, 1000 /]t JESD22-A119

T JEDEC 344 JEP155 #i: 500 V HBM REfSAEARE ESD #5HIiAR F 24 ke,
2 JEDEC 3cAY JEP157 #5E : 250 V CDM RS TERRHE ESD # i fe F 224 k7.
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6 Attt

6 Skt

AR I B SR

SFAEE FEAE R S i 11 A T R BT R S MR T A, AT A e P T SR O R . ST IR O Q H
FH..

TAEASTE U 2R 30 B Y A7 & ] SR el X BT bR . B T DA B TAR (S PO B, Bk &%
CESP B4 i85 .

BRARRE I, S 2 3.3 V (£5%) i, 25 °C MR EE R S5 T 58 il

6.1  Wi-Fi 5}
2 6-1. Wi-Fi i %
oM | IR | R
¥ (MHz) | (MHz) | (MHz)
TARGIE O 2412 — | 2484

6.1 Wi-Fi P 51 (TX) BLks

A 6-2. BB EVM £y 802.11 brdfkmf ity 4t U

Be/bME | R | Jekf
BT (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps — 21.0 —
802.11b, 11 Mbps — 21.0 —
802.11g, 6 Mbps — 20.5 -
802.11g, 54 Mbps — 19.0 —
802.11n, HT20, MCSO — 19.5 —
802.11n, HT20, MCS7 — 18.5 —
802.11n, HT40, MCSO — 19.5 —
802.11n, HT40, MCS7 . 18.0 —

%% 6-3. K4t EVM JUi

oM | BRI | bRdERLME

MR (dB) (dB) (dB)
802.11b, 1 Mbps, @21 dBm — -24.5 -10
802.1b, 11 Mbps, @21 dBm — —-24.5 -10
802.11g, 6 Mbps, @20.5 dBm —| 215 -5
802.11g, 54 Mbps, @19 dBm — | -280 25
802.11n, HT20, MCSO, @19.5 dBm — | -230 -5
802.11n, HT20, MCS7, @18.5 dBm — | —295 27
802.11n, HT40, MCSO, @19.5 dBm — | -230 -5
W
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6 Attt

# 6-3 - f& L
B | WA | bR
R (dB) | (dB) (dB)
802.11n, HT40, MCS7, @18 dBm —| 295 27

6.1.2  Wi-Fi JH5iteiicds (RX) Bk

% 6-4. HIC R HE

BoME | R | Bk
BT (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps —| 984 —
802.11b, 2 Mbps — | 954 —
802.11b, 5.5 Mbps — | -93.0 —
802.11b, 11 Mbps — | -886 —
802.11g, 6 Mbps — | -93.2 -
802.11g, 9 Mbps — -91.8 -
802.1g, 12 Mbps — -91.2 —
802.11g, 18 Mbps —| -886 —
802.11g, 24 Mbps — | -86.0 —
802.11g, 36 Mbps — | -824 —
802.11g, 48 Mbps — | 782 —
802.11g, 54 Mbps — -76.5 -
802.11n, HT20, MCSO — | 926 —
802.11n, HT20, MCST1 — -91.0 —
802.11n, HT20, MCS2 — -88.2 —
802.11n, HT20, MCS3 — | -850 —
802.11n, HT20, MCS4 — -81.8 —
802.11n, HT20, MCS5 — 774 —
802.11n, HT20, MCS6 — | -75.8 —
802.11n, HT20, MCS7 — | -74.2 —
802.11n, HT40, MCSO — | -90.0 —
802.11n, HT40, MCST — | -88.0 —
802.11n, HT40, MCS2 — | 852 —
802.11n, HT40, MCS3 — | 820 —
802.11n, HT40, MCS4 — | -79.0 —
802.11n, HT40, MCS5 — ~74.4 —
802.11n, HT40, MCS6 — -72.8 —
802.11n, HT40, MCS7 — -71.4 —
IREER SR 66 ESP32-S3 Z4ith i B AR RS 45 v1.9
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6 Attt

% 6-5. Ik HEo-F

Be/ME | R | kM
§7 =Y (dBm) | (dBm) | (dBm)
802.11b, 1 Mbps —
802.1b, 11 Mbps -
802.11g, 6 Mbps —
802.11g, 54 Mbps —
802.11n, HT20, MCSO -
802.11n, HT20, MCS7 -
802.11n, HT40, MCSO -
802.11n, HT40, MCS7 —

olo|o|lo|o|o|o|o
|

% 6-6. M

Be/ME | R | JRk A
i (dB) | (dB) | (dB)
802.11b, 1 Mbps — 35 —
802.11b, 11 Mbps - 35 —
802.11g, 6 Mbps — 31 —
802.11g, 54 Mbps — 20 -
802.11n, HT20, MCSO — 31 —
802.11n, HT20, MCS7 — 16 —
802.11n, HT40, MCSO — 25 —
802.11n, HT40, MCS7 — n —

6.2 {RIFEF i

% 67 IRIFEHE IR

e/ | ORI | IR
ZH (MHz) | (MHz) | (MHz)
TAEFEE LR 2402 — 2480
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6 Attt

RS REEESF UK Ao (TX) Bk

% 6-8. RATERHFE - (K FEEESF 1 Mbps

S8 fiiik oM | WO | RRfE | AR
. . S R i Y ~24.00 0 20.00 | dBm
L WaEd K — 3.00 — dB
[frlnzo. 1. 2. .. KA — 2.50 — | kHz
. . |fo - fnl TKAE - 2.00 — kHz
VS ‘%
AP R |fo — fres| BORAH — 1.39 — | KkHz
|f1 = fol — 0.80 — | kHz
A flayg — | 249.00 — | kHz
. ) A f2max F/IMA . .
VA HERE (51 00.9% 1) A f21mm) 198.00 kHz
A f2ag/A flayg — 0.86 — —
+ 2 MHz {R#% — ~3700 — | dBm
N 4% 5 + 3 MHz fw#% — | —-42.00 — | dBm
>+ 3 MHz W% — | —-44.00 — | dBm
% 6-9. B G ESFRME - IKIEEWE S 2 Mbps
S ik oM | MR | dRORf | AR
s et SEPAB D #45 F ~24.00 0| 2000 | dBm
AIBURATT Wil — 3.00 — dB
| foln—o 1.2, 1 BKIH - 2.50 — | kHz
. . |fo = fnl IKAE — 1.90 — | kHz
I 35 3% 47 %
RS TS o foal Bl — 20 i
|f1 = fol — 110 — | kHz
A flayg — | 499.00 — | kHz
N o) A f2max E%/J\ﬁ _ _
Ve GiEsR (5> 99.9% 1 A [21ma) 416.00 kHz
A f2ag/A flayg — 0.89 — —
+ 4 MHz W% — | -43.80 — | dBm
Y P AR HLCR + 5 MHz %% — | -45.80 — | dBm
>+ 5 MHz ffif% — ~4700 — | dBm
#¢ 6-10. K Gtos etk - IKIEERE A 125 Kbps
S8 ik oM | WORME | BRRf | AfE
< S A I ~24.00 0| 2000 | dBm
AR LB AN — 3.00 — dB
|fn‘n:0’ 1,2, .k %jt{ﬁ - 0.80 — kHz
o . |fo— ful FKIE — 0.98 — | kHz
W
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6 Attt

% 6-10 - £ L
B filiik Wb | WORME | BeRfE | A
| fo— f3] - 1.00 — | kHz
A flag — | 248.00 — | KkHz
PE e A flma F/MA _ | 20000 .
(Z799.9% B A flmax)
+ 2 MHz fi#% — | -3700 — | dBm
N AR T + 3 MHz f#% — | -42.00 — | dBm
> + 3 MHz % — | —44.00 — | dBm

% 6-1. J AR TE - IKIREIE ST 500 Kbps

S fitiik /M | ORI | R | AR
. ST T 2 4 1 75 B -24.00 0 20.00 | dBm
SRR ST % WK — 300 i =
| foln—o. 1.2, 1 BKIE - 0.70 — | kHz
. ‘ | fo — fnl SBOKME - 0.90 — | kHz
y 2 DL
e . —t
|fo - f3] — 0.34 — | kHz
A f2aq — | 213.00 — | KkHz
PR A f2max e/ IME . 196.00 . kHz
(£ 99.9% 1) A f2max)
+ 2 MHz i — | -3700 — | dBm
N2 R o) + 3 MHz fw# — | -42.00 — | dBm
>+ 3 MHz 1% — -44.00 — | dBm

6.2.2 (RIFEE T M EEES (RX) BLk:

A% 6-12. M A RPE - IKIREEESF 1 Mbps

S8 ik oM | WO | Be kM | AL
R @30.8% PER — — -975 — | dBm
BRI @30.8% PER - _ 8 — [ aBm
LAFTEIH L C/1 F = FO MHz — 9 —| dB
F=FO+1MHz — -3 —| dB
F=FO-1MHz — -3 —| dB
F=FO+2MHz — -28 —| dB
F=FO-2MHz - -30 — | dB
SR BE PRSI e C/1 RT3 — ~ —=
F=FO-3MHz — -33 —| dB
F > FO+ 3 MHz — -32 —| dB
F > FO -3 MHz - -36 — | dB
PNCLES — — -32 —| dB
WF 3L
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6 Attt

% 6-12 - % Lt
S fifik B | ORI | BeRME | A
BB TH i E: s R R S
30 MHz ~ 2000 MHz — -9 — | dBm
T 2003 MHz ~ 2399 MHz — -19 — | dBm
HOHE 2484 MHz ~ 2997 MHz - 16 — | dBm
3000 MHz ~ 12.75 GHz — -5 — | dBm
B — — 31 — | dBm
# 6-13. AT RRE - IRTREIE S 2 Mbps
B filisk B | MR | KM | A
RF @30.8% PER — — | 935 — | dBm
wKFENES @30.8% PER - — 3 — | dBm
HfFHE T C/ F = FO MHz — 10 —| dB
F=FO+2MHz — -8 —| dB
F=FO -2 MHz - -5 —| dB
F=FO + 4 MHz — -3 —| dB
SREHEBEPEA I /) F=FO -4 MAz —| —|
F=FO + 6 MHz — -37 —| dB
F=FO -6 MHz - -37 —| dB
F > FO + 6 MHz — ~40 —| dB
F > FO - 6 MHz — -40 —| dB
SRS - - 31 —| dB
BB THE — E: e e
30 MHz ~ 2000 MHz — -16 — | dBm
2003 MHz ~ 2399 MHz — 20 — | dBm
ot 2484 MHz ~ 2997 MHz - -16 — | dBm
3000 MHz ~ 12.75 GHz — 16 — | dBm
I - - -30 — | dBm
 6-14. fEW ISR - IRIFERE ST 125 Kbps
SH ik WM | BRI | KM | A
R @30.8% PER — — | 1045 — | dBm
I RFENUE S @30.8% PER — — 8 — | dBm
JAFEAMHI L C/1 F = FO MHz — 6 —_ | B
F=FO+1MHz - -6 —| dB
F=FO-1MHz — -5 —| dB
F=FO+2MHz — -32 —| dB
SBEERHEA L O ez e T
W
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6 Attt

#6-14-8 LW

SE filiik e/ME | WLRME | BeRfE | AL
F=FO-3MHz — —45 —| dB
F>FO+ 3 MHz — -35 — | dB
F > FO -3 MHz — -48 — | dB

Bifg R — — -35 — | dB
F=F, +1 MHz — 49 — | dB

A \-ﬁ /ﬁ> 3 ~ rmage

SRIE BB AIF T3 F = Fonge 1 MHZ — Ty — e

# 6-15. S FRE - IKIRE S 500 Kbps

SE itk eME | SR | KMl | AL

R @30.8% PER — — ~101 — | dBm

RREWES @30.8% PER - — 8 — 1 dBm

A TEA I L C/1 F = FO MHz — 4 —_ | aB
F=FO+1MHz — -5 — | dB
F=FO-1MHz — -5 — | dB
F=FO+2MHz — -28 — | dB
F=FO-2MHz — -36 —| dB

BRIE IR |t C/I

SRR He © T 0+ 3 Mz — e — e
F=FO-3MHz — -38 — | dB
F > FO + 3 MHz — -37 — | dB
F>FO -3 MHz — —4 — | dB

BRI — — -37 — dB
F=F, +1MHz — —44 —| dB

A ‘_é‘ I ﬁ> ; . mage

SRTE AR F = Fomage — 1 MHZ — 5 B ——=
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VAR CE S

7 Hu

o HRGA . BEMTMIRENFER, WS _CRES

o JHFRLIEH, SRR Pin 1 ACETFIRHGSE I T 145 . RTE M SRARMTEAEE, iS5 21

ESP32-S3 %R oy (A1)

o Hfixy PCB % & s (dxf) Rl f#i il Autodesk Viewer 55 .
o ESP32-S3FHARZ & HfiElHe (ILIE 7-2) [ EPAD RSFHR AN, 15 H A ESP32-S3 ik Jr &f4¢ (LI 7-1) A

[i]. ESP32-S3FHAR2 it Fr [EIAERT i Y 5 S (dxf),

I E2),

AFFEEOL ) EPAD Rt (RAALIE 7-2 i) D2

E
‘ D .
PIN 1 DOT ( @l X b
BY MARKING [ | e *U
\. ATi pgoouuooouoouu PIN #1 ID
Pin 1 =) | CO50 pin1
J :::g - S /§ z'“g J Dimensional Ref
> = n REF.| Min. | Nom. | Max
B g A [0.800 ] 0850 ] 0.900
56L SLP = o A110.000] --- 0050
E = = A3 0203 Ref
I D ] 6.950 7.000 | 7.050
C/x/mm) B = E [ 6.950] 7.000] 7.050
=) d D2 [3.950 | 4.000 | 4.050
P N y g E2 [3.950 [ £.000 | 4.050
P g [@lrer®@IC[A[B] [e 0400 BSC
P S b | 0.150 ] 0.200 [ 0.250
0DINO0ANNO0NNAAN L [0.350]0.400[0.450
Tol. of Form&Position
be &[FFr@|C[A[B a2 L1
ddd 0.05
eee 0.08
BOTTOM VIEW T 010
//|ccc|C Ag
NX[D]eee]C] j—; Notes
Al 1. AU DIMENSIONS ARE IN MILLIMETERS.
SIDE VIEW 2. DIMENSIONING AND TOLERANCING PER JEDEC MO-220.
P 7-1. QFN56 (7x7 mm) f%:
REFER 72 ESP32-S3 F itk i BEARFAE 15 v1.9
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VAR CE S

(Zlecelc]  —
< iny! Il
B, {0}
- Bl SEATING PLANE
SYMBOL MIN NOM MAX
q TOTAL THICKNESS A 0.8 0.85 0.9
1 STAND OFF A1 0 0.02 0.05
g MOLD THICKNESS A2 —— 0.65 ——
u L/F THICKNESS A3 0.203 REF
PIN 1 CORNER— & LEAD WIDTH b 0.15 0.2 0.25
5 BODY SIZE ‘ L 0 7 B5¢
o [ Y E 7 BSC
o LEAD PITCH e 0.4 BSC
d o szE [ X D2 56 5.7 5.8
— [ Y £2 5.6 5.7 5.8
E LEAD LENGTH L 0.3 0.4 0.5
g LEAD TIP_TO EXPOSED PAD EDGE K 0.25 REF
0 PACKAGE EDGE TOLERANCE oaql o
o MOLD FLATNESS cce 0.1
G COPLANARITY cee 0.08
o LEAD OFFSET bbb) 0.07
o EXPOSED PAD OFFSET ff 0.1
d
Al
{2 awq[C] j A2 (A3)
A
TOP VIEW
SIDE VIEW
56X L
s .
goouoguouoouuy
¢ ATTACH PAD
140D ./ O 29
-] d
- (@
-] d
- (@]
=) @ NOTES
™ = 1.REFER TO JEDEC MO-220;
— 2.COPLANARITY APPLIES TO LEADS, CORNER LEADS AND DIE ATTACH PAD;
-] -~ 3.BAN TO USE THE LEVEL 1 ENVIRONMENT—RELATED SUBSTANCES;
=) q 4.FINISH: Cu/EP - Sn8~20s
-] d
-] d
-] d
-] d
=" Caz 5 <
PIN 1 1D- 56 ] 56X b
EEGIclAE

BOTTOM VIEW

Pl 7-2. QFN56 (7x7 mm) £ (10&E T ESP32-S3FH4AR2)

IREER BB 73 ESP32-S3 Z4ith i B AR RS 45 v1.9
S SR R L



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5418&sections=&version=1.9

EEE 4

K

bR IC K X
L

<
J=|
==

i

6 LA RN H Y14 ©S-28dS3

Ffroc A - ESP32-S3 I B

HWO AW HWo el AL RTC Yy Bt 10 MUX i

S | A P St S 0 3 0 1 0 g 1 M | 2 Pl 3 pa] 4 g
1 LNA_IN el

2 VDD3P3 LR

3 VDD3P3 HLE

4 CHIP_PU fifll | VDD3P3_RTC

5 GPIOO 10 VDD3P3_RTC IE.WPU | IE.wPU RTC_GPIOO sar_i2c_scl_0 GPIOO 1/0/T GPIOO 1/0/T

6 GPIO1 10 VDD3P3_RTC IE IE RTC_GPIO1 sar_iec_sda_0 TOUCH1 ADC1_CHO GPIO1 1/0/T GPIO1 1/0/T

7 GPIO2 10 VDD3P3_RTC IE IE RTC_GPIO2 sar_i2c_scl_1 TOUCH2 ADC1_CH1 GPI02 1/0/T GPIO2 1/0/T

8 GPIO3 10 VDD3P3_RTC IE IE RTC_GPIO3 sar_i2c_sda_1 TOUCH3 ADC1_CH2 GPIO3 1/0/T GPIO3 1/0/T

9 GPIO4 10 VDD3P3_RTC RTC_GPIO4 TOUCH4 ADC1_CH3 GPIO4 1/0/T GPIO4 1/0/T

10 GPIO5 10 VDD3P3_RTC RTC_GPIO5 TOUCH5 ADC1_CH4 GPIO5 1/0/T GPIO5 1/0/T

1 GPIO6 10 VDD3P3_RTC RTC_GPIO6 TOUCH6 ADC1_CH5 GPIO6 1/0/T GPIO6 1/0/T

2 GPIO7 10 VDD3P3_RTC RTC_GPIO7 TOUCH7 ADC1_CH6 GPIO7 1/0/T GPIO7 1/0/T

13 GPIO8 10 VDD3P3_RTC RTC_GPIO8 TOUCH8 ADC1_CH7 GPIO8 1/0/T GPIO8 1/0/T SUBSPICST | O/T

14 GPIO9 10 VDD3P3_RTC IE RTC_GPIO9 TOUCH9 ADC1_CH8 GPIO9 1/0/T GPI09 1/0/T SUBSPIHD 11/0/T | FSPIHD 11/0/T
15 GPIO10 10 VDD3P3_RTC IE RTC_GPIO10 TOUCH10 ADC1_CH9 GPIO10 1/0/T GPIO10 | 1/0/T | FSPIO4 11/0/T | SUBSPICSO | O/T FSPICSO | 1/0/T
16 GPIOTI 10 VDD3P3_RTC IE RTC_GPIOTI TOUCH1 ADC2_CHO GPIOT 1/0/T GPIOT1 1/0/T | FSPIIO5 11/0/T | SUBSPID 11/0/T | FSPID 11/0/T
17 GPIO12 10 VDD3P3_RTC IE RTC_GPIO12 TOUCH12 ADC2_CH1 GPIO12 1/0/T GPIO12 | 1/0/T | FSPIO6 11/0/T | SUBSPICLK [ O/T FSPICLK | 11/0/T
18 GPIO13 10 VDD3P3_RTC IE RTC_GPIO13 TOUCH13 ADC2_CH2 GPIO13 1/0/T GPIO13 | 1/0/T | FSPIO7 11/0/T | SUBSPIQ 11/0/T | FSPIQ 11/0/T
19 GPIO14 10 VDD3P3_RTC IE RTC_GPIO14 TOUCH14 ADC2_CH3 GPIO14 1/0/T GPIO14 | 1/0/T | FSPIDQS 0/T SUBSPIWP 11/0/T | FSPWP 11/0/T
20 VDD3P3_RTC | il

21 XTAL_32K_P 10 VDD3P3_RTC RTC_GPIO15 XTAL_32K_P | ADC2_CH4 GPIO15 1/0/T GPIO15 | 1/0/T | UORTS 0

22 XTAL_32K_N 10 VDD3P3_RTC RTC_GPIO16 XTAL_32K_N | ADC2_CH5 GPIO16 1/0/T GPIO16 | 1/0/T | UOCTS [

23 GPIO17 10 VDD3P3_RTC IE RTC_GPIOT7 ADC2_CH6 GPIOT7 1/0/T GPIO17 | 1/0/T | UITXD 0

24 GPIO18 10 VDD3P3_RTC IE RTC_GPIO18 ADC2_CH7 GPIO18 1/0/T GPIO18 | 1/0/T | UIRXD i CLK_OUT3 0

25 GPIO19 10 VDD3P3_RTC RTC_GPIO19 USB_D- ADC2_CH8 GPIO19 1/0/T GPIO19 | 1/O/T | UIRTS 0 CLK_OUT2 9]

26 GPI020 10 VDD3P3_RTC USB_PU | USB_PU RTC_GPI020 USB_D+ ADC2_CH9 GPI020 1/0/T GPI020 | 1/0/T | UICTS i CLK_OUT1 0

27 GPIO21 10 VDD3P3_RTC RTC_GPIO21 GPI021 1/0/T GPI021 | 1/0/T

28 SPICST 10 VDD_SPI IE.WPU | IE, WPU 0/T GPI026 | 1/0/T

29 VDD_SPI R

30 SPIHD 10 VDD_SP! IE.WPU | IE, WPU 1/0/T | GPI027 | 1/0/T

31 SPIWP 10 VDD_SPI IE,WPU [ IE, WPU 1/0/T | GPI028 | 1/0/T

32 SPICSO 10 VDD_SPI IE,WPU | IE, WPU o/T GPI029 | 1/0/T

33 SPICLK 10 VDD_SPI IE.WPU | IE, WPU 0/T GPIO30 | 1/0/T

34 SPIQ 10 VDD_SPI IE.WPU [ IE,WPU 1/0/T | GPIO31 1/0/T

35 SPID 10 VDD_SP! IE,WPU | IE, WPU 1/0/T | GPI032 | 1/0/T

36 SPICLK_N 10 VDD_SPI / VDD3P3_CPU IE IE SPICLK_N_DIFF | O/T GPI048 | 1/0/T | SUBSPICLK_N_DIFF | O/T

37 SPICLK_P 10 VDD_SPI / VDD3P3_CPU IE IE SPICLK_P_DIFF | O/T GPI047 | 1/0/T | SUBSPICLK_P_DIFF | O/T

38 GPIO33 10 VDD_SPI / VDD3P3_CPU IE GPIO33 1/0/T | GPI0O33 | 1/0/T | FSPHD 11/0/T | SUBSPIHD 11/0/T 1/0/T
39 GPIO34 10 VDD_SPI / VDD3P3_CPU IE GPI034 1/0/T | GPI034 [ 1/0/T | FSPICSO 11/0/T | SuBSPICSO [ o/T 1/0/T
40 GPI035 10 VDD_SPI / VDD3P3_CPU IE GPI035 1/0/T | GPI035 | 1/0/T | FSPID 1/0/T | SUBSPID 11/0/T 1/0/T
] GPIO36 10 VDD_SPI / VDD3P3_CPU IE GPI036 1/0/T | GPI0O36 | 1/0/T | FSPICLK 11/0/T | SUBSPICLK [ o/T 1/0/T
42 GPIO37 10 VDD_SPI / VDD3P3_CPU IE GPIO37 1/0/T | GPI0O37 | 1/0/T | FSPIQ 11/0/T | SUBSPIQ 11/0/T 10/0/T
43 GPIO38 10 VDD3P3_CPU IE GPIO38 1/0/T GPIO38 | 1/0/T | FSPWP 11/0/T | SUBSPWP 11/0/T

44 MTCK 10 VDD3P3_CPU IE* MTCK n GPIO39 [ 1/0/T | CLK_OUT3 0 SuBSPICST [ O/T

45 MTDO 10 VDD3P3_CPU IE MTDO o/T GPI040 | 1/O/T | CLK_OUT2 0

46 VDD3P3_CPU | i

47 MTDI 10 VDD3P3_CPU IE MTDI n GPI041 1/0/T | CLK_OUT1 0

48 MTMS 10 VDD3P3_CPU IE MTMS n GPI042 | 1/0/T

49 UOTXD 10 VDD3P3_CPU IE.WPU [ IE,WPU UOTXD 9] GPI043 [ 1/0/T | CLK_OUTI 0

50 UORXD 10 VDD3P3_CPU IE.WPU | IE, WPU UORXD n GPI044 | 1/0/T | CLK_OUT2 0

51 GPI045 10 VDD3P3_CPU IE,WPD | IE.wPD GPI045 1/0/T GPI045 | 1/0/T

52 GPI046 10 VDD3P3_CPU IE,WPD | IE,wPD GPI046 1/0/T GPI046 | 1/0/T

53 XTAL_N Bl

54 XTAL_P Bl

55 VDDA 5

56 VDDA R

57 GND L
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