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Chapter 1
A ORI I B A

WA H VAN 88, AR M2 A ST A B B A https://docs.espressif.com/projects/
esp-hardware-design-guidelines/zh_CN/latest/esp32s3/index.html

L1 & AR

1.1.1 W4y

CESP RELFECIT AR $R AT ESP32-S3 5 A IR (RS T A4 S AL . ik SRR B R TH L B A
PCB it B B HERATE , DASEIL™ i B SRR . AN SCAY B AR i A B AT TR B T B2 N B

AR S BT 0 ESP32-S3 A —JE i T . QISR ESP32-S3 )i i A GE:, #ll iz ESP32-S3
AR RS AS DA SE A BB AR AR SCN 2

L1.2 il s i A SORY

ol g WO OB OB M R & OB R A A ST #Y: https:/docs.espressif.com/projects/
esp-hardware-design-guidelines/zh_CN/latest/esp32s3/index.html

1.2 itk

ESP32-S3 ZFth i SCRf A N U :

e 2.4 GHz Wi-Fi

¢ Bluetooth® 5 (LE)

o EPERE Xtensa® 32 i LX7 AAZ AL FREE

¢ 517 RISC-V 5 FSM % 1 (IR DI FE ML FRAR
o ZMHhx

o WEL A

« USB OTG #11

o USB H [/JTAG 4%

ESP32-S3 R MKIIAE 40 9Kk T2, HAEE R mrtae. RuEtk. @mmAm5ErE, PARGEIRIIIFE,
WA RIIAETK, &M T &R 375 . ESP32-S3 (#2111 4045 :
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https://docs.espressif.com/projects/esp-hardware-design-guidelines/zh_CN/latest/esp32s3/index.html
https://www.espressif.com/sites/default/files/documentation/esp32-s3_datasheet_cn.pdf
https://www.espressif.com/sites/default/files/documentation/esp32-s3_datasheet_cn.pdf
https://docs.espressif.com/projects/esp-hardware-design-guidelines/zh_CN/latest/esp32s3/index.html
https://docs.espressif.com/projects/esp-hardware-design-guidelines/zh_CN/latest/esp32s3/index.html

Chapter 1. 7R SURS) fe B LA

BReHX fa

TAkABhe

FRg N

THPR =

R

POS #1

i &Ik IN

AR

I8 HARTIFE [oT 1L e dE s
i HRDIFE ToT Hdiic k4
P AR KA A5

USB &4

HE T

REESIE]

Wi-Fi + % F M -F

F AT 42 T R,

W% KT ESP32-S3 RN AW 2% ESP32-S3 RIS 15

ik BRARRRRIGN], SCOPMEAI “ESP32-S3” fi)2& ESP32-S3 AR, TiARR—HS.

1.3 it

1.3.1 gk

ESP32-S3 Atk J5 A% Lo L e U5 22 20 A7 A (R LA /B RRRT 1 AN TE ik, PAS% 1 4> SPIflash,
T REMS A PRUE ESP32-S3 R B TAEMERE, AFRTEAN 2 ESP32-S3 R 1 i BRI ¥t

TR ESP32-S3 %O U S BT, AT DR E A G5 S B R v ) it
HREIESP32-S3 270 K A% RZE BRI, 3.3V, E34) flash/PSRAM 54 5 .

o MMHI AL, 1.8V 5 3.3V, Hf%: etk 4 flash/PSRAM i, GPIO33 ~ GPIO37 244 5 H |
ANHEWH T HABTfE

o 2lfifi 3158 Py SPI flash/PSRAM, 7 H.E. 438 i3 VDD_SPI_FORCE eFuse ¥ VDD_SPI fit & ) 1.8 V
8¢ 3.3 Vi, GPIO45 RF§2e VDD_SPT FL . iXFPESL T, R1 A DAEREME 4. HARTEOL T, #%
ESP32-S3 251t F s RHIA& 15 > B2 VDD_SPI ¥, /& 35 %) > Fk% VDD_SPI W, /& 35 %)% R1 27 |
o

o N4k, 1.8V, 3E4] flash/PSRAM [1)i%:45 ) = AR ESP32-S3 435 98 N4 1.8 V Flash/PSRAM #% 5 W,
¥4 FTR .

o fdHEFRE N flash/PSRAM B, Jof5 B4 SPTEL BIHLIH, G 63 SPTEZ.

ESP32-S3 Z N 7 i A% Lo oL i PRI R ISE A DA T B B2 Bl 7 -

&, .

B 5D R b
Flash % PSRAM
i 4 R

FHHR

UART

SPI

Strapping “& Ry
GPIO
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Chapter 1. AU IO A

VDD33 GND
GND
. g
The values of C1 and C4 vary with the e
D1 21 selection of the crystal. [°]
ESD ) ) c1 °
OuF The value of L4 varies with the actual PCB =
initi i 80 z
board. The initial value is suggested to be g Vo033
= = 24 nH . -]
GND GND
VDD33 =
mMHZm‘g;‘fm) NC: No component.
lofz
cj_ c2, L | 1046
<< 1045
14F] 10nF] 13 UORXD
) RS 399_U0TXD
VDD33 = = 2 2
GND D 4
L Ont(0.1nH) 500 mA 0
9
=3 c7 cs c9 GND K 038
1ouF frur 0.1uF Jo.-1uF T N
C10
= = = = 5 2 Voos3
GND GND GND GND [ 0.1uF
0 <<0zewoo0zD0XY
2 G8589%83%R2082858 =
" 00ZFZ90%¢xkE CEESQ N
RF traces: Single-ended 50ohm. . N >>ggaass 5= m‘E b b VDD_SPI
ANT1 (matching of chip) k%00 g7 X
a
1 RF_ANT L5, TBD. L TBD. LNA_IN LNA IN 9 GPIO37 gs _.g %
PCB. T oz CZEL kﬂ o1 HIP_P! : 2 SPICSO__ 1 g 5 SPID
- T8D T8D| 8D T80[ JGPIO . 033 fcs > L —
0] ; SPICLK 6 CLK Do 2_SPIQ
= = = = | = = SPIHD 7 o 3 sPwP
GND GND GND GND i GND GND oz e
(matching of antenna)
u2 «| FLASH-3v3
The values of L5, C22, C23,C11, L2 and C12 GND
vary with the actual PCB board. VDD_SPI
@
Add a stub to the ground pad.
= = )
Vo033 Ui T \m\ ESP3253 GND  GND SPISt 1) ey gysion 5—SPID
| ) SPIOLK 60 somion | 2P
i
oo J SPHD Tlgo; g giop | SPMP
CHIP_PU: - © © o
H Activate chip; ul wlol-lolololl u3 <| PSRAM-3vYOptional)
L Disable chip. = (010010 —
This pin could not be float. GND | NI

Bl 1: ESP32-S3 Rk i 25 it B K

« ADC
* SDIO
* USB
o fRARIER S

R4 BRSO A

1.3.2 g

HL R B BT ) 0 ) A

o AR YAt EHLRST ESP32-S3 UL 3.3V, FoRki i HL R 500 mA.
o ATERAEA DAL (SNSRI PCB ALE) HRN ESD PRI PRI 2/ 10 pF R HLES

RLJRE PN K ESP32-S3 2 %1%/ W iR 3218 R .
AREEEMEZEE, WA ESP32-S3 RINE T BAMAE H > B4 &R,

B

ESP32-S3 1% il 46 VDD3P3_CPU NAUFHIFE |, 4 20 VDD3P3_RTC 5 RTC K807 B IHE

B, TARRETERE 3.0V ~ 3.6 V. EBE R R0y LI AL S I 0.1 uF ra s

"6 VDD_SPL L4 i 1.8V 5(3.3 V (BUA) ZSMHPri Bt o MR ik i AR AL A 0.1 uF J&

INES LR ¥ & FUPN LR
» 24 VDD_SPI 4bF* 1.8 V KL, i ESP32-S3 J7ity LDO1 , REBRBLHILAY (2 40 mA.,

e 24 VDD_SPI 4bF 3.3 V #Xi}, By VDD3P3_RTC i ith F- N0 2 14 Q B FH S5k, Rt

VDD_SPI #]%t VDD3P3_RTC 24— Hi K .
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VvDD33 VDD_SPI
e}
R1 R11
10K 10K VDD_SPI
0
GPI046 A4 B4
GPIO45 A5 )| RESET#  VCC1 [ o7
UORXD SPI_DQS ~C3 Egg#
R3 499 _UOTXD SPI TS0 C2
N Gpigaz.  SPICIK __BoY| OS#
GPIO41 SPT_D D3| SCLK R12
GPI040 SPIQ b2 | SII00)
GPIO39 SPWP___c4 | SO(I01) 10K
GPI038 SPT_AD Da | 102
N SPI_104 D5 | |03
l PO =3 :8; VSS1
c10 SP1_106 E2 C1
VDD33 SPIT07 E1 | 106 VSS2 I"Es
0AUF 107 VSS3
U2 FLASH-1V8 =
— GND
GND
VDD_SPI
SPI_DQS
GPI037 ﬁ Eg =
GPIO36 5—Ry7 _ R2
GPIO35 [3Rg AL =
GPI034 35 R9 WQ SPI_104 10K VDD_SPI
GPIO33 737 GPIO47 Q
SPICLK_P 736 GPI048 A4 B4
SPICLK_N 3576 o 9__SHID C7 | RST# VCC1 o
SPID 34 R75 SPL_Q SPI_DQS ~¢3 | RSU VCCQ2 gz
SPIQ 33 R10 TBPFT CST A3 | PQS VCCQ3
SPICLK 32—’\/\/9—5p'|=c'5[r TPT CIR B2 | CE# A2
st _Wo_mr Cunuialih n: " L YR |
SPI_Q D2 A5
SPIHD AERN TSPTWP ¢4 | ADQ1 NC3 [Bs
VDD_SPI TSPTHD D4 | ADQ2 NC4 G5
' ' SPrT04—p5 | ADQ3 NC5
SPIrO5 g3 | ADQ4 B3
C14 VDD SPI Shro—E2 ADGS vest |2
TSP IoO7  Eq | ADQ8B V85Q2 g5
= ADQ7 vssQ3
ESP32-53 = = U3 PSRAM-1V38 =
GND  GND GND
Flash and PSRAM
Pl 2: ESP32-S3 $: 48 A4k 1.8 V Flash/PSRAM #%.0> Hi, % [&]
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VDD3P3_RTC VDD3P3_CPU VDDA1 VDDAZ
| = |
Low Power Digital System Flash
Voltage Voltage Voltage R,
Regulator Regulator Regulator )
L
Analog b
Il VDD_SPI
RTC 10 RTC Sl::xisgtiE:L Digital 10 Sl %‘-’"a' SPI IO
[l 3: ESP32-S3 Z 4.5 iy i Y5 A5 2]
TR

o (i Jf] VDD_SPI 25 & 2% Py sl 1 35 41 3.3 V flash/PSRAM fEHLIRF, 25 fE#I] | SCHE 2] 9 B R
J T flash/PSRAM [ TAEH R E SR, ##3E VDD3P3_RTC £ 3.0 V L .
* iif % VDD3P3_RTC AREFAMMLE T1E, Frf s iFs a3 .

VDD_SPI H 54 B REHI7 =, BByt EFUSE_VDD_SPI_FORCE [{J{, #13VDD_SPI ¥ &5+ i
7R

2% 1: VDD_SPI Hi JE sl

EFUSE ' GPIO45 EFUSE ' #HJE VDD_SPI i

0 0 Z0 & 33V VDD3P3_RTC i Repr fiEFE (BRIA)
0 1 Z0 % 1.8V Flash Voltage f& JE#%

1 20 & 0 1.8V Flash Voltage f& JE#%

1 2% 1 33V VDD3P3_RTC i1 Rgpy fHLH,

VDD_SPI 0] AR I ANEREE R, AN H Y5 g A HEH
et VDD_SPI %y i HL 5 25 255 Zh el 4255 Py flash/PSRAM ik,

BT

ESP32-S3 [f) VDD3P3 (%l 2. 3 ) il VDDA (% 55. 56) JBblrEJass i, TAEHEERE N 3.0V ~
3.6V,

X VDD3P3, 4 ESP32-53 TAE(E TX f, BEAIBIEAMA, HECES RPN . FToLEsh it
PHICAE VDD3P3 AALIBEL A4 10 WF 4, VAT | P A st A
AR A LIRSS — 1 10 WF 1. ARSI TIEAE VDD3P3, WL (LA 1 10 1F sy
5351, fEGFIT VDDIP3 ALFEAIN LC UEUCFLES , 1T BEGA , IV At A T
4FAE 500 mA DA E

HARE IS EPI2-53 2915 A4 RZA,
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133  kHumhyESEA

ESP32-S3 ) CHIP_PU & ]y i P REES Ao, AR AL Ao

24 ESP32-S3 (i ] 3.3 V RGUHURAL AL, ALRBTE 20— LU E) A RERRE . 25 A REfi CHIP_PU, i
R WL, CHIP_PU M BRI T ARG 3.3V B,

ALY, AR Vi kst JEHBR (0.3 ~ 0.25 x VDD3P3_RTC) V. NP RSN TSR EF,
CHIP_PU 45| k75 /R B — 28,

IESP32-S3 % 7075 4 k4o S 1209 1 Oy ESP32-S3 RAH i L. 5 (el

ts1BL trsT

28V —-- ____.__:_..___..___.___.___..___..___.___.___...__..___.______.

1
1

1
1
1
1
1
1
1

N N V;lr__ nRST ——-1-
B EREE R i

Kl 4: ESP32-S3 Atk 5 b s M i e P
RIS (L SR IR e Ao B A A A

2 20 BRI LIPS E0

S AR =/ME (ps)
tSTBL CHIP_PU 45 I e I8 FEL YA B R P SE B s ) 50

trRsT CHIP_PU H KT Vi nrst AR AL B [E] 50

R

* CHIP_PU BIA A2
o R A AN RN, —BOR M U2 AE CHIP_PU A5 Ab 3 RC SER L. RC
WHFEUC R=10kQ, C=1pF, {HHEALETTEHRE LR H IR Aot i B 207
I A TR
o WRRH R AFAELA T 35 :
- g BTSN, planiih g ;
- it SRS BT R
- BEHEREARGE, BIUEiRE A .
BERE, AUAUA RC AL —E RERS I L I 7 20K, AR & S EOE A Toikilb A TR 3 (9 T AR
e flash EFRARAE AT REMH/RICIAMIR S8 MO T BT, U, TR RS A, ARAIE
FER ST IS UL T i ASALE A, RO A R BIEEIN 3.0 V 724

1.34 Flash }x PSRAM

ESP32-S3 RN )1 T L A £ N ECERR A flash — 6, T8 B9 [ (FFI & . 552 4 PSRAM
FIESRE S PSRAM JRAA -

B Flash & PSRAM

MRS T ESP32-S3 5P A flash/PSRAM [ I B ¢ 28 o i Rk St oA Ml i 2 11—
/> flash Fl—~ PSRAM, Bl 24E13 N A flash i, ¢ flash (5 HIAYE B BEFFIESE— 1> PSRAM, AREA]
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THALLRE: EAEN A PSRAM I, 47 PSRAM & J B8 U BE T4 — A flash; E15% N [ 45 flash
A1 PSRAM Ihf, ¢ 5 A4S AN BE %4 flash 5 PSRAM,

2 30 A S EE N Quad SPI Flash (148 JIXHRY. ¢ 55

ESP32-S3FN8/ESP32-S3FH4R2 £33% 74 Flash (Quad SPI)
SPICLK CLK

SPICS0 CS#

SPID DI

SPIQ DO

SPIWP WP#

SPIHD HOLD#

40 BN Quad SPTPSRAM [ AT B 5 28

ESP32-S3R2/ESP32-S3FH4R2 £13£ PSRAM (2 MB, Quad SPI)
SPICLK CLK

SPICS1 CE#

SPID SI/SIO0

SPIQ SO/SIO1

SPIWP S1I02

SPIHD SI03

%5000 B 548 1 Octal SPI PSRAM (145 B Xt 1 26 £

ESP32-S3R8/ESP32-S3R8V #2 PSRAM (8 MB, Octal SPI)
SPICLK CLK
SPICS1 CE#
SPID DQO
SPIQ DQI
SPIWP DQ2
SPIHD DQ3
GPIO33 DQ4
GPIO34 DQ5
GPIO35 DQ6
GPIO36 DQ7
GPIO37 DQS/DM

£H3E4p Flash Bz PSRAM

N T I HATE R R, HERF (U SR8 O IE LI /Y flash Al PSRAM 25 LA LI 401 7 95 B0
BRHIBN . AR ] VDD_SPI 4 th RU B, 003 R F AR I 1 LAY VDD_SPI 15X (1.8 V/3.3 V)
Wik Gl YR S flash/PSRAM. 5551, H SPLIEAR 2k BT 0 Q Sk, DAFEAERR B UEAT R %
R, SO RIS . BRI AT . BRI RE S SRR

1.3.5  Wpphjs

ESP32-S3 AHSAT DA A s -

o SNE E SIRITEHR (Lik)
« RICuf4F (Tik)
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AhE S BT R IR (a6ik)

F B ESP32-S3 Z 51585 Fy- [ {4 32 HF 40 MHz ik .

ESP32-S3 [ IG5 S R0 FEL B AN ESP32-S3 2 20 %6 A R dh kw34 18 . R, WA RIRE Bk &
E7E £10 ppm.

56
VDDA 55

VDDA 7
XTAL_P
XTAL_P 54 L4~y IBD ATA

[
XTAL N
XA 22 1

GPIO46 |27
GPIO45 55
UORXD [4g
UOTXD |45

MTMS
MTDI
VDD3P3_CPU
MTDO [z
MTCK (3 ]
GPIO38 | ‘

(Wddg L +)ZHWOR
A

@
%.|”72 GND XOUT 3*|

asgl
¥0
anNoD

Bl 5: ESP32-S3 Z A i il il 4 v i ]

XTAL_P 458 4 B A I— AR HRHLER, RIARHECEE ] 24 nHo 200 R 2R 48 10 5 )5 3l 0 23 14
TR, AT DA A 53 ot PR SR X S RE A SO, e R AEL R 2l i Ml A

SMRICECHLAS C1 A C4 IR ] 25 AR A 2R B E -

ClxC4

CL=G11ca

Cstray

Hop G () HETAE R IR, Cuny BIEH PCB MZ7EHIZ . CL A C4 Hy R
(A ZEE N RGNS AT E . R0

Loaiad RS T, 968% TX tone #5X.

2. i SR BE A 2.4 GHz {575, fRRTS2 L Friif -

3. I RSN E AR, LW R 10 ppm (EHE) AN

o YAUDBERIERS, BIUISER B A N, TR I ANE R A

o YrLDBER I, BESER B AR, RN NE A
o HFEWASNE QRSN ERIATEOLY, el IS R

ks
o J345 ESP32-S3 NERHTA ARMEDIRE, H2 3 B4 K (BT £10 ppm). TARRETERE M
S FEAN 1 S A PR A B 1) o i I AT AR 23 B e e 3 AR, S EU ISR PERE T %
o BUGHIRMIBE R T 500 mV,
o QR B BRI Wi-Fi sl T oy s: , HERRAKF IR R G, nTROR A S i ok, Gl Y
IR P L5 A A LA 3 L R

RTC Wb (wfk)
ESP32-S3 Y #§4ME 32.768 kHz FY TG It R 1k RTC ibof. (5 415 RTC A4 2k 1 (s i) s 4
M ARP- 29 TIHE LT RS A AT S0

ANE 32.768 kHz TCIF IR P HEL B8 A B ESP32-S3 £ 2 7% B 4 B 32.768 kHz 7o il sk &, 34 1 7R o

RS 32.768 kHz G HR VSR -

o 2530 NFH (ESR) < 70 kQ.
o T i B 2 FE A AELAR Bl o TR 9 RIS R A T
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0 —5| GPIO13
%'IHCWI I = —5p | GPIO14
X1 — XTAL 32K P
= GPIO16 22 _ 92K
32.768kHz T > 53] XTAL_32K_N
o N —=— GPIO17
2| re] Fe—22 —24 GPIO18
c |C18| | TBD —az 1 GPIO19

K 6: ESP32-S3 Z 415t 4 E: 32.768 kHz TG i i ¥k FE 5 1

FFECHLIH R HFm B b R e %, AP EZR 5 MQ <R < 10 MQ,
IR L
TR TR % RTC Wi, ) 32.768 kHz [ JR 17045 Bt T it B 438 A GPIO 1 .

1.3.6 G
S %
ESP32-S3 Z %15tk B 1t 5 45 B 1% 35l =3R40 4 : PCB MG E SR . ot B UCHC L % . K4k & HL DU e
B o A5 EBAT L IE  E DA T BT
» PCB i 4k . wgibAT 50 Q PHITHEH .
o WA VCECHLES : ERERVTS A CE, ftJeRH CLC 451,
— CLC %544 33 F BT VT S i 9
— 08 VCHC F BR AN BRI ESP32-S3 % 775 B A9 I fie &, 34 18 TR

o RESHDLRCHLES: NPRIEARSITERE, BBORZR A YN 50 Q Zify. NREE I, TS
RN EIGIN—41 CLC PUFCrLpt, TS RER S A LY. MRl fy T AR O R ZR AT
RR S0 QZEAT, HF HASTER)S AT AAS I IR 24 b 14 P P FEL i

o EAERZ T ESD GRI G THRGTE I T

e Q
=
RF traces: Single-ended 50ohm. ] ] ©
aiini (matching of chip)
1 RF_ANT L5~~~ TED. L2~ TEBDL LNA_IN 1
2 al o ol 21 Vooaes
3
PCEANT c22 c23 c11 3 ga&??u
TBD TBD| TBD > g GRicT
2 = GPIO1
i = = = = Pio3 g | GPlo2
GND GND GND GND  GND GND PO - o]
(matching of antenna) GRS 19 1 Grios
GPIO6 11
GPIO 12 | GPIOS
GPIO 13 gg;gg
The values of L5, C22, C23,C11, L2 and C12 GRlos 14| 25 00
vary with the actual PCB board.
Add a stub to the ground pad.
Pl 7: ESP32-S3 F 51|t Fy SFFATVC e L 15
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SHRIA

ST VT ) 25 () S50 E A PCB Al ¢, AT 3 AR AL O VERCE, 2035 IR R iR SRR A TR A
K ESP32-S3 4T X7 & 8 JBR T B AR L o

Metwork analyzer

Antenna

Espressif

chip Fort 2

I

I 8: ESP32-S3 A4t & &

REE R VCHC L O B B s 0 SR s 11 1, SRR R 2R i s 11 SR 11 2, D) ST I Rk M s
M1 EDR R E S TR A EvijJKZHz POE U EE TR oY Sl E R e T D"J%ﬁ?m M:fERc . S21 A
SRR MR T 1 B0 2 B STRRERBFE. W S11 Um0 A BT 35+j0, H S21 7F 4.8 GHz
A1 7.2 GHz S5 T /T -35 dB, U DL HA i W] 36 2 A5 4 oK

R PCE LB G P S 2 S B SR A E, M CHAR S RO B R S 11 AR S 1 21 IRl DE i i e
FOCPERRE, FLA SILRI S21 /2 Bk KR . WRth A i) PCB AR A% i Al 5215 PCB i I A 7y L
MIRLTE, PRI AS 3R L fie w38 70 35 #3228 ) SRR Z DR RO HE B

% 6: VUL L B O (A AU EE

s HEEREER MRS

Cll1 1.2~ 1.8 pF GRMO335C1HIRXBAOID
L2 2.0~3.0nH LQPO3TN2NXB02D

c12 1.8~ 1.2 pF GRMO0335C1HIRXBAOID

SPARDE BC AR R 0201 M0k, U8y i DG FEL B 14 58— A PR R LS AT

ik WURATFEAFINRE, BVONEAEECE RIStk . Bk, S AT AR . AR E A
SHTIRE, WEHIMORC EERL, &I F] TR G A FE SO IR

1.3.7 UART
ESP32-S3 4 3 /> UART #:11, HJ UARTO. UARTI Fl UART2, UOTXD #1 UORXD %ki\ Jy GPIO43 il
GPIO44, JHAth UART (ER=ll U\l_JiZFMﬁF@ﬂE@JE BN GPIO 4 L

UARTO 38 #5110 T 80H1 log T ENIER 1. T anfif fi ] UARTO HE4T R 2%, S % &7 T 245§, UOTXD
2 HCRIR 499 Q HLUPH TR -
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LY AR AL e i UARTO PASIE) UART, G4 TX £k b 53 I A FEL A 4 1

1.3.8 SPI

FE(E A SPLINRERS, A T EMC PERE, 578 SPI_CLK £k B insR e (simiBk) AR HLZE . 40
RSB FVF, BETEHAD SPT £ s inep e B AT B A . 534, 18R RC/LC 841t i B
YE R .

1.3.9 Strapping 45 J}H

SR BRI B, AR SERRRC E S AL, LS R RS . X LSS HGE T strapping
MR . SZAIHOT)E, strapping 4 HIFIE 10 45 I BEAT ] -

GPIO0. GPIO3. GPIO45 il GPIO46 “Jy strapping £ .

A1 strapping 45 M5 B, FIZ5% ESP32-S3 RAIE T HARMAE S > T B Shfe B A .

5 VDD_SPI 47 X strapping 45 A5 B WAL F & R 5575,

N NG E SRR K1Y strapping B HIGEE .

SR EAREE, GPIOO #l GP1046 JL[ald s Hahiat, HEILRS R B Xdz4l,

2 T0O0 R R A

REER GPIO0 GPIO46
ERINALE 1 (E$I) 0 ("FHr)
SPI Boot (%ki\) 1 ERAE
Joint Download Boot ! 0 0

! Joint Download Boot #5037 5 R 21 J LA T #k =

¢ USB Download Boot:
— USB-Serial-JTAG Download Boot
— USB-OTG Download Boot

¢ UART Download Boot

2 4T SPI Boot Fi1 Joint Download Boot #5;, ESP32-S3 if % 3 SPI Download Boot =X, 11, ESP32-S3 %
A2 T > FAT &R Boot 424 .

Strapping & IR T S 804G & S od 10l tRAFet 8. WE2AE R, 19 0L K Strapping & Fp by a5 24 18 Hl
ZStrapping & e B B A LA o

% 8: Strapping 4 I I 5 25 ]

S8 1 RA &=/IME (ms)
tsu et , EfiE CHIP_PU {56 al, RIEHSRERE 0

JIr s (s a]
ty a1, B CHIP_PU 4. strapping & 722 %@ 10 3

ERITTIG TAERT, W2 strapping A5 AIELFA Rl ]

HEE:
o AAF GPIOO 45 AL T B3 _EFrHbH .
o AINEAE GPIOO AL I KIV L ZE, ATRES SFEGEA R ERE,
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VFH_ nRST — — — — —

Chip enable pin

Strapping pin

9: Strapping & Y i 7 250 A

1.3.10 GPIO

ESP32-S3 RF1ith il i 10 MUX £ A% 5l GPIO 22 i B K fil B GPIO. 10 MUX J&BRiA 9 753 B Bd
B (TR ESP32-S3 R4t e AR MK 5 > PSRk ESP32-S3 & Fp % W), GPIO A2 [ -5 1T DATC B 1)
MR AL 2 GPIO 451 . T8 £ T 10 MUX Fil GPIO %Z#ri R E B, , 5% ESP32-S3 i A &% F
W} > 25 10 MUX $» GPIO X 3%461%

MR GPIO A LZ [ 2y, wi g v MEERCERY, BAA(E Bii5S% ESP32-S3 R4 i FEA RS
P > T ML,
f{H] GPIO I, Hi§¥ERL:

* Strapping & HIH_EHLRES .

o R GPIO 7GR ERIARCE:, HEWLNR. WTREMH. AT EESELNT L NS, &
WHCE ERrs MR R PE, BCERA RIS N ER R R, DAEE RN LB RERL , BT A
TR HL B R B

o G0 fH A flash/PSRAM 5 F O B

o bR, W EMSAE BRI, FERERS R vz ay g,

 ¥F )& H USB-OTG Download Boot f5=I}, #2048 &G W P, 13 035 USBOTG Download Boot 43
KT SR B E I0FERE.

« SPICLK_N, SPICLK_P. GPIO33 ~ GPIO37 J& F [RI Ay e R, PHot, @R A /AL 1.8 V i
flash/PSRAM, SPICLK_P # SPICLK_N 1 J&F 1.8 V HiJEi; .

* Deep-sleep #52 F H el o JE s 4 VDD3P3_RTC ) GPIO.

7% 9: 10 MIBOARCE

EHFS EHBWR HEER =X v A = v =
1 LNA_IN
2 VDD3P3
3 VDD3P3
4 CHIP_PU VDD3P3_RTC
5 GPIOO VDD3P3_RTC 1IE, WPU IE, WPU
6 GPIO1 VDD3P3_RTC IE 1IE
7 GPIO2 VDD3P3_RTC IE 1E
STHn
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RO-BIEW
EMFS EMAER e E R St EiF
8 GPIO3 VDD3P3_RTC 1IE IE
9 GPIO4 VDD3P3_RTC
10 GPIOS VDD3P3_RTC
11 GPIO6 VDD3P3_RTC
12 GPIO7 VDD3P3_RTC
13 GPIO8 VDD3P3_RTC
14 GPIO9 VDD3P3_RTC IE
15 GPIO10 VDD3P3_RTC IE
16 GPIO11 VDD3P3_RTC IE
17 GPIO12 VDD3P3_RTC IE
18 GPIO13 VDD3P3_RTC IE
19 GPIO14 VDD3P3_RTC IE
20 VDD3P3_RTC
21 XTAL_32K_ P  VDD3P3_RTC
22 XTAL_32K_N VDD3P3_RTC
23 GPIO17 VDD3P3_RTC IE
24 GPIO18 VDD3P3_RTC IE
25 GPIO19 VDD3P3_RTC
26 GPIO20 VDD3P3_RTC USB_PU USB_PU
27 GPIO21 VDD3P3_RTC
28 SPICS1 VDD_SPI IE, WPU IE, WPU
29 VDD_SPI
30 SPIHD VDD_SPI IE, WPU IE, WPU
31 SPIWP VDD_SPI IE, WPU IE, WPU
32 SPICSO VDD_SPI IE, WPU IE, WPU
33 SPICLK VDD_SPI IE, WPU IE, WPU
34 SPIQ VDD_SPI IE, WPU IE, WPU
35 SPID VDD_SPI IE, WPU IE, WPU
36 SPICLK_N VDD_SPI/VDD3P3_CPU IE IE
37 SPICLK_P VDD_SPI/VDD3P3_CPU IE IE
38 GPIO33 VDD_SPI/ VDD3P3_CPU IE
39 GPIO34 VDD_SPI/ VDD3P3_CPU IE
40 GPIO35 VDD_SPI/ VDD3P3_CPU IE
41 GPIO36 VDD_SPI/ VDD3P3_CPU IE
42 GPIO37 VDD_SPI/ VDD3P3_CPU IE
43 GPIO38 VDD3P3_CPU IE
44 MTCK VDD3P3_CPU IE
45 MTDO VDD3P3_CPU IE
46 VDD3P3_CPU
47 MTDI VDD3P3_CPU IE
48 MTMS VDD3P3_CPU IE
49 U0TXD VDD3P3_CPU IE, WPU IE, WPU
50 UORXD VDD3P3_CPU IE, WPU IE, WPU
51 GPIO45 VDD3P3_CPU IE, WPD IE, WPD
52 GPIO46 VDD3P3_CPU IE, WPD IE, WPD
53 XTAL_N
54 XTAL_P
55 VDDA
56 VDDA
57 GND

IE i AfHRE

o WPU - NiB55 - Fir B PHL i g
o WPD —[N3B55 7 HL FHf 5E

USB_PU ~USB _I i FJH i i

- USB ' Ji§l (GPIO19 1l GP1020) BRIAJF)et USB Thie, ULH[ 4 M2 & FHif USB i
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FH pt 5. USB I #$ Hi fH i USB_SERIAL_JTAG_DP/DM_PULLUP ##, E. {4 FH {4 7 3@ 2
USB_SERIAL_JTAG_PULLUP_VALUE {5, 0 ESP32-S3 # R %% F} > &35 USB &

2 /JTAG 154 %5 .

— USB 4 il 5 14] USB Difighd, 1@ GPIO, ERIAEE A M iy R B, vl ad

I0_MUX_FUN_WPU/WPD it &,

2 10: 30 H b AR A5 B

= A FRIZRS B A ¥ 4 A A
(us)
GPIO1 fIKHF- B 60
GPIO2 NG EEEY ] 60
GPIO3 IRH B 60
GPIO4 MRV ] 60
GPIO5 fIRH B 60
GPIO6 K- H 60
GPIO7 iR =y | 60
GPIO8 IRHP-E 0 60
GPIO9 IRH B0 60
GPIO10 fIRHF- B 60
GPIO11 fIKHF- B 60
GPIO12 MRV 60
GPIO13 NGRS EEEY ] 60
GPIO14 IRH B0 60
XTAL_32K_P GRSV 60
XTAL_32K_N fIRHF- B 60
GPIO17 fIKHF-EH 60
GPIO18 AR HE~F- B/ v H - B 60
GPIO19 ARG/ v S 60
GPIO20 NRLES/ R R 60
1.3.11 ADC

ADC JREXS W FY) GPIO 45 AN R s -

o ARALFEA A TSI 1E 4R A LR A
o FFRTBA: A RITERR ALY AR TR RS
o RREBA: A EAERRSEY ) 4ERE YT T RLRAS
o LRI EETERRSHY ELERr RS EACRAS

* GPIO19 il GP1020 £t H Iy i 2% H BE P o LB, BRI ) 60 ps Z6 A7, VB e v [ F14 A 3R SERF 2L 1

[8]43 %14 3.2 ms 1 2 ms.
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%% 11: ADC LijRg

GPIO &) ADC 1hgE

GPIO1 ADCI1_CHO
GPIO2 ADCI_CHI1
GPIO3 ADCI1_CH2
GPIO4 ADC1_CH3
GPIOS ADCI1_CH4
GPIO6 ADCI1_CHS
GPIO7 ADCI1_CH6
GPIO8 ADCI1_CH7
GPIO9 ADCI1_CHS
GPIO10 ADC1_CH9
GPIO11 ADC2_CHO
GPIO12 ADC2_CHI1
GPIO13 ADC2_CH2
GPIO14 ADC2_CH3
GPIO15 ADC2_CH4
GPIO16 ADC2_CHS5S
GPIO17 ADC2_CH6
GPIO18 ADC2_CH7
GPIO19 ADC2_CHS
GPIO20 ADC2_CH9

i J] ADC THAERT, EFEVTE G 0.1 uF X gk B2, A5 S o fEr—Lt,
et el ADCI,
ADC ZAE A HER SR UE TS 25 SR UNPA R AR /R . N5 S WG R, T3k F Lt 3 AT A HE

o 24 ATTEN=0, ARCMEFEE R 0~ 850 mV K, MiRk2E%4 +5mV,

e 34 ATTEN=1, F3CMEIEE M 0~ 1100 mV B, iRk +6 mV,
o 24 ATTEN=2, ARMEFEE N 0~ 1600 mV i}, fMiR2% +10mV,
o 24 ATTEN=3, ARMETEE K 0~2900 mV i}, iRk £50 mV,

1.3.12 SDIO

ESP32-S3 ZFith i KA > SD/MMC FbLfailds, AREMMMAL

SDIO % I A] DA B F e B B B 25 WY GPIO b, #57E SDIO GPIO 45 Ab#s i EHi i, Bl
2 BT — AR IR R

1.3.13 USB

ESP32-S3 3tk i A — MR T WA &R 4238 USB On-The-Go (OTG) X, £ USB 2.0 M.
ESP32-S3 RN £ 7 —A> USB Hi IATAG #4174 USB 2.0 B % -

GPIO19 1 GPI020 W] PA%3 31/ USB (¥ D- il D+, £& F#EW A BECRIH (WIIR(E R R 22/33 Q) FIxd
MR (WIIARIAR AR, Ry i

USB RC Hi N ESP32-S3 % %176 5 USB RC w3418 PN,

T USB_D+ A i _E A Ik S th m R A5 5, o s AP AR A PR, 7 SRS ) T i A mT PASE
o PBL, ARG EDRERIIRIRE, HRES AN AR SRR E 1 PRI AR e

ESP32-S3 24tk i th 3 Fpiiid USB #EAT T8 log $THI, TEIFFHSHEN T A5 5.
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GND

_— J1
USB_DP Rf1 22/33 1
USB DM R1 22/33 2
chip side

— UsB

GND

 10: ESP32-S3 Z%1:ts i USB RC HL % [

EJ1 ] USB-OTG Download Boot (I, 8 )1 1L 5 &7 ROM HgI i (L TSN PHY /Y 10 45743,
IR S A 1O JREARE T -

2¢ 12: USBOTG Download Boot #5=0Roth F# i1k J5 10 SEFIRES

10 184 BN/ HAE BIERES
VP (MTMS) INPUT -

VM (MTDI) INPUT -

RCV (GPIO21) INPUT -

OEN (MTDO) OUTPUT HIGH
VPO (MTCK) OUTPUT LOW
VMO(GPIO38) OUTPUT LOW

#ICEAS ] USB-OTG Download Boot ##3;, B[ 525 eFuse {3/ EFUSE_DIS_USB_OTG_DOWNLOAD_MODE
EHZBEL, DAk 10 ARSI AR

1.3.14  fih 5 f% AN

ESP32-S3 4t 7 21k 14 MR AL R GPIO, BRI ph T4 elCH: Ay o B2 fgh mefie i 7 A= 1 i 2
FE5p. RS RA KM R AR RS, T DA SRR G AR/ N A . Lt T DAGE
JH A AR A7) DASAR I B R X Il B 22 A

ESP32-S3 [ fi 45 Jaedi [R] ik it S Rp Bl K AN AR -8 0 S D RE At — 24 o A IR A P

XL ESP32-S3 fitfitf g H Al i Joikol i PPt EE AR G2 (CS) AL, W3 5647 B Bl -

P FLAL AR D REXT BZFY) GPIO 45 AR 2
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13 AL RES I e

GPIO Z il fl iR 1% BR RS ThRE
GPIO1 TOUCH1
GPIO2 TOUCH2
GPIO3 TOUCH3
GPIO4 TOUCH4
GPIOS TOUCHS
GPIO6 TOUCH6
GPIO7 TOUCH7
GPIO8 TOUCHS
GPIO9 TOUCH9
GPIO10 TOUCH10
GPIO11 TOUCHI11
GPIO12 TOUCHI2
GPIO13 TOUCHI13
GPIO14 TOUCH14

R AA GPIO14 (TOUCH14) ] PAYKBH G il A o

iJf] TOUCH Zfgmt, SRR i M AR d L, 1T sk RO SR AT 4, o mT s ESD
9. I 470 Q 8] 2kQ, HE7E 510 Qo HAARMEA TR i S BRI U 1 2 -

14 PCB il An 5

AFATRE LA ESP32-S3 Hi41f) PCB 11 Jm il (WLIEIESP32-S3 420 [ A% 143t ) . /r4 ESP32-S3 R4t
Fi i) PCB A JRy st 2 o

141 F& T b iR Pl e vl il ] e,

FBOR U ZEA s, B

s 2 (W2), B TEFRSAMEST.

TR (W), REGESE, RIE—A .

s B2 (RIRR)Z), BT, L SRR A AT AS B SRR AR PRSI S iR 2>
TR EIR R LT, R UETE IR, W RS K.

c BIUE URZ), RNEWEEN, TEEEFRT L.

R W2 BT

s )R (W), ERMTEAEL,
c BTR URR), REEME, ELUBNEEF, PRI SARFLE A — D SE B -1 -

142 s
PUIZHRi it
KIESP32-S3 % 7\ % 5 w9 BAR W, k% it i i I 2 Mt i r i A 2k

o MEFFLSSR PN E BT BREELRREEENZ (), B /LR E R Emt.
T HEHZ AT B RUEP A AL . HARRUE L B LI EAR Y A/ N T R JUE L S .
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& 11: ESP32-S3 14 i [ 2% ¢ it

] 12: ESP32-S3 R FILt F U2 M L i
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* BIESP32-S3 £ 2175 ) va BAR R IR AR SE SR 3.3 V GEL. T HBEELRL
FoA W E /D 25 mil, UL pin2 Al pin3 4L VDD3P3 73 SOE I 2 /0 20 mil, HoAh g3 32 ALY
JELH 10 mil, AL JEGE 26 B RS it R 4

o BESP32-S3 £ %)% )7 va BAR bR THAL 6 R Bl AR R 42 ESD QRS SRR iR R . B
FELAE ST HIFEAS I —A 10 uF B2, ZHA RS —A> 0.1/1 uF FRAFERCAE o 15 HiEGE
LATHERL Y 3L, IATEIDEL, AN A AL A I AL A

o EMI2. 3 AR RIS, IR BT —A> 10 uF 2. AR S 4> 0.1/1
uF AR o

 WEENTAE 2. 3 I CLC/LC R i T4 il m B . A PR T DA 8 45 I 27, fi
TEMSEHBUEL Z I HIE . BT 10 uF B, HORASCEIEREGE A 0201 B4, AR AT AT A
2. 3 BRI B AR B, BRSBTS, GPIO Z A4S GND Fae, IS5 AR E:
Mgl BET 0201 £, W PATEFEILE A B — A BN — B ERE, HARJZM keep-out
FRESALRE, W DAE— MG T, PRI ESP32-S3 A 5% i va BAR b IRIK T,

o [KIESP32-S3 %516 7 v ZAR B kot i, [0 pin2 A1l pin3 ALY VDD3P3 ALUIHLJEALE 1 HL IR T
L, NI T —A> 10 pF A, QORI R SE pin2 11 pin3 4b ) VDD3P3, i1
S HLE AT AL A pin2 FI pin3 4L VDD3P3 ZE#RENAI—> 10 uF L.

o HAERASHEIEE W EITCE SIS AR . SR AR BRI T AL, PRUERE AR (1]
HEAE.

o SRR T AR LR DT U M AL IR B YT

o R N AN B B P HORA B SCRIH G R T B, R L

o ANEESP32-S3 7 %)% )7 va BAR b RIGT B, WFRTERTAL T A I HCAUR £ EPAD, BHCR %
BT, AL SRR, HIALITHER] BAL . SRR R] A RSGER A EPAD #5442 2 AN )
B

o B EPAD i id— & TEREAYE Ll i B S AN R B Ul b, IR

& 13: ESP32-S3 R4tk H il EPAD ¥t

=y aty

BIESP32 75 i Py J&AR 0, RS BT AP EARBOT A FL IR K

o WORAPIZENB, W —ERIBER . BRI — e S EH, WS % LK.
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P 14: ESP32 35 5 W2 AL I 51

o LRy VDD33 fELEI N 3.3 V RJEUEL . SUERBOTIAFERE, HEELSH R
TETUZ o S0 ZEREE P AR AR 4, RBOEAE DU R (5 S8 B SRR S 2 18], RAEARSA
BRI AR, HH%fE%*&i%

o HoAh R RIS YR A2

s HERE AR PIEAAL, _EIELA ESP32 A4 B

1.4.3 S

FIESP32-S3 % %175 ) dhARi% it (TEA keep-out) Ay b i i 38 FL 224 B P10, (ELR T2 i '8
keep-out HIHLFE B IS5 BT A

BIESP32-S3 %576 R Shikikit (TERA keep-out) hhiRiiid i fLER B T, (HETUERARE
keep-out I F B 1 275 &«

WERTHZ AR 72 7Y, IR keep-out RGBT, BEW] LAN/ AT AE LS, B AT ASIRIE % 5,
AR SE MR o QRN TE Sy, BRI keep-out, FIHLFE 4%
s R BT BB AT AL -
o TEPRUESII . ARARALE A — A SE BT
o AR B R IR IR — SO, B kRTINS A TRIBERY 20 2.0 mm. [l AR AE
LN AL, o] Bl Y S 1 AL PR s
o ARIRAYIBIGE LA RIFTFLEZ
o IR B ERIOT A R AR .
o WRIRAME AR IR AR T R A P IR, AT B EGE A R OCAM T B AR R T
IPPE LR S, PRI AR (Y R A ST R P AR B
o ik N ITAAREE MRS, SRR AR IR O A AT E S 2 RIS B oE L I FL YR
ARt L R AT RE ML B b e Ll L, O e PR T Rt
°§%ﬁ@@%ﬁ,%%ﬁﬁmﬁﬂﬁmﬁﬁﬁﬁ7%Wﬁ%@%,%ﬁ%%%@ﬁ$@%ﬁﬁﬁ%
\/ﬁ]‘o
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K 16: ESP32-S3 £ 41ith Fr iRkt (TZ%A keep-out)
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1.4.4 S
B ESP32-S3 % 775 R w3 BAR SR 30 o e B 1% ol o ms i 4R Bl R s £k .

0O 000 0O0OLOOOOO o

© 000000000 of

Pl 17: ESP32-S3 Z AL b PUJE ARSI S 73 i P 5t
SPABURR Pl e T 7 AT DA RS -

o BPPUELTEM S0 Q LR, S% T RS ARE. FIHUELAEM 50 Q Ly, 2% K
FI7RK) PCB &)= 451t

JEIE (mm) Bt (Ohm) HIEE (mil) | 298 (mil) | SR (mil)
- 50 12.2 12.6 12.2
&)= M JEEJE (0z) (10t 205 (mil)] A i AL
BELIR 2 0.4 4
| L1.Top | B )Y 1 oz 0.33 0.8 (Min)
7.
PP 7628 TG150 RC50% 8.22 4.6
| L2.Gnd | 1 1.2
7 . .
/ or e SN’ 46
[ L3_Power I 1 1.2
/PP/ 7628 TG150 RC50% 8.22 4.6
| L4 Bottom | LA 1 oz 0.33 0.8 ( Min )
BELAR 2 0.4 4

& 18: ESP32-S3 ZJ4ith B PCB &2 45 /11T

o WS A& —A> CLC ITECHLES . WA 0201 #34, JEUCECES S e, 52 Z 58048
e WELE UL AR — T 1], LA AR
o TEPE VT H B SE T R DU )00 3 L A R b i — B e, A R i . R
KEE#DCH 15 mil, £ TEHRY% PCB é?%ﬁn&ﬁﬁﬁm AR RHMIEFYT A 100 Q£ 10%, S
ﬁﬁ%QE,l%“*Fﬁ%?ﬁf 2SN, RIESP32-S3 % %)% 5 va BT SR AR AR %0t G
SRR . T TE RS VCEC L B e R 0402 S DA BB, TCTRMUE AR AL
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