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1. iR

ESP-S3-32S BHARIITHZEAREERATF LA Wi-Fi+BLE 1&83R, ZIERZOAIE
28 H ESP32-S3 22— =& EMRINGE Wi-Fi MIIEFRSLES ) (SoC), T B
(IoT). #Boh&&E. AIFHEFIER. SeEXESESMNBAMILIT

ESP-S3-32S A B BT MFTREIHFEMEBER SI5T 1% BE, S235F Wi-Fi IEEE802.11b/g/n
#iYFD Bluetooth 5.0, ZIRLAEE Xtensa-R32 il LX7 SIZALIEEE, TIEMMZRFIX 240
MHz, XF R A%, THREAHEMIZHIZEsER, HAHANE 512KB SRAM, 384 KB
ROM, 16KB RTC SRAM, tRAZIFLMEINFE LIRS, SEBRREZIMNAIZSEIIHE
TR AP AR Eh JITIhEE. ShSEBERMIIERTIINEE. Y ThER ]
BRI ERS Y, JULIBEEE. BEREMINEZ BHREFE,

ESP-S3-32S ##ERIBEFEERIMEIZEO, 81 UART, PWM, SPI, 12S, 12C, ADC, LCD,
DVP, RMT(TX/RX), Bk#it#i82, USB OTG, USB Serial/JTAG, SDIO, DMA #4138,
TWAI =528, BEEKES, BRINERXEEFFMZX 36 110 Mo

ESP-S3-32S A MGG 2, MIREAIIZ NERES 2 155 AES. SHA #
RSA &%, HHBY RNG. HMAC M=% (Digital Signature) NiERIBHEZ T LA
Hll, EthZ 4R EiE Flash MIZEMEL LB (secure boot) ERWIFEF, TENE
2VHIERA BT EM N AT EMINEF Mo

ESP-S3-32S {#iRF X INFEA F . Bluetooth5.0, Bluetooth mesh, IETFERERL 1!
125Kbps, 500Kbps, 1Mbps, 2Mbps, X BT R, %1%, EE8i%F
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Ai-Thinker ESP-S3-32S A&+ V1.0.0
Espressif's ESP32-83 Wi-Fi + Bluetooth® Low Energy SoC
Core System Wireless MAC and RF
Baseband
Xtensa®
Dual-core
32-bit LX7
Microprocessor
Eal
( Peripherals RTC )
( ) RTC
EEET ) (-
ULP
(o) () (o ) (s | [ o
T
___Sensor ) Security
S —
RTC ADC
__Controler |
o~
Watchdog
Flash
Encryption
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1.1. 4514

B 2 Wi-Fi 802.11b/g/n, 1T1R ERHIERESIX 150Mbps

M 323F Bluetooth5.0, Bluetooth mesh, RZEEZ$#F: 125Kbps, 500Kbps, 1Mbps,
2Mbps

B Xtensa-R32 i LX7 A0 IE2E, 2 #5F=1K 240 MHz RYBI$HM=R, #4E 512KB SRAM,
384KB ROM, 16KB RTC SRAM

B 73F UART/GPIO/ADC/PWM/I12C/12S/SP1/LCD/DVP/RMT/SDIO/MCPWM/DMA/USB
OTG/USB Serial #z#l28/TWAI £%12812 0, REE LR, Bopitiids , BEER
#% GPIO

B X SMD-40 &

B £5 Wi-Fi MAC/BB/RF/PA/LNA/IESF

B IEFSMAIRIER, RERERBNTF SuA

B BEREREAIA 5Mbps

m 3 STA/AP/STA+AP IRALERIER

B R, 10S 8 Smart Config (APP) /AirKiss (f%f5) —#EM
B IFRONMARIITEEGHEK (FOTA)

B EA AT IE<AIRE EF

B RTRFER, &7 Windows. Linux FFAIFIE
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2. =mEcEiRAA

ESP-S3-32S #RAE ZMECE rHixiF, rIRIERIKE EMEMLENX S, BERE L
B XTFIRAW Flash BE. TERESE, IREHHER, IHKRARETES.

&1 RARCEIRA

S30FN8 ESP32-S3 8 / -40~85°C

S3IFNS ESP32-S3FNS8 8 / -40~85°C

‘ ‘—>a§zﬁ1.svspl flash
PSRAMXK/v» (MB)

>PSRAM
> PSRAMEEY
0: S3IHIMNEPSRAM
[: S3BFHNEPSRAM
>FLASHX/)\ (MB)
> FLASH;EI ISz
H: 58
N: 8
> FLASH
>FLASHZER!
O: S3S A 5hEflash
I. S35 A& lash
>ESP32-S3RTIGH

2 {RARRELESRR

A
\
/
No
~
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3. FEBEY
®2 TESKIHP

RARS | ESP-S3-32S

iR SMD-40

R~ 25.5*18.0*3.2(£0.2)mm
KE&HX | REKRLHE IPEX BIMERLE
STiESEE | 2400 ~ 2483.5MHz
IR -40°C ~85°C
{Fi8FE  -40°C~125°C , <90%RH

{HeEESEE | (tERHE 3.0V~ 3.6V, {HEIEEA >500mA
HiSE0 UART/GPIO/ADC/PWM/I12C/12S/SPI/LCD/DVP/RMT/SDIO/MCPWM/

DMA/TWAI/USB OTG
IOO%E 36
BOEE | %35 110~4608000 bps , ZRIA 115200 bps
BHoF Bluetooth5.0, Bluetooth mesh

=z WEP/WPA-PSK/WPA2-PSK
SPIFlash  8MByte (ERiA) FIEED 4/16MByte

3.1, FREEK
ESP-S3-32S {RIRZBFFFEMBIRE, EMICIIFERISHRIAMIFEME.

A
Ala\

3 ESD BhE#EBE
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3.2. BNI5E
R 3 BRFHER
HEBRBE VDD 3.0 3.3 3.6 Vv
Vii/Vi - -0.3/0.75VDD - 0.25VDD/VDD+0.3
/O Voo/Von - N/0.8VIO - 0.1VIO/N
Imax - - - 40 mA

3.3. Wi-Fi 535748

& 4 Wi-Fi §35aERER

11n ¥z HT40, PA #HINER 13 15 17 dBm

11n ##3{ HT20, PA HHINEA 13 15 17 dBm

11g BT, PA HHINER 14 16 18 dBm

11b #={F, PA #HHINE 16 18 20 dBm

11b, 1 Mbps - -97 - dBm

11b, 11 Mbps - -88 - dBm

11g, 6 Mbps - -92 - dBm

11g, 54 Mbps - -75 - dBm

11n, HT20 (MCST7) - -73 - dBm

11n, HT40 (MCST7) - 70 : dBm
Copyright © 2022 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved % 9 F i 27
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3.4. BLE S95Rf48E

£ 5 BLE 545t RE

TSR 2402 - 2480 MHz

1Mbps -25 0 19 dBm

2Mbps -25 0 19 dBm

1Mbps REE@30.8%PER - -96 - dBm

2Mbps REE@30.8%PER - -92 - dBm

=
\
/
N
~
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3.5. 0%t

THhESIERE T 3.3VMEIR, 25°C MWIFEERE, HERANPRERNE,

B FRENENERIREKENERT, TREZEOLTH.

B FAEASHIERET 100% BIA=LE, EFSELSGTRIRIN TSR,

=6 IR
=X RME TFHE RAKE  E
£i% 802.11b, DSSS 1Mbps, - 350 - mA
POUT=+20dBm
%% 802.11g, OFDM 54Mbps, - 290 - mA
POUT =+18dBm
f£3% 802.11n, MCS7, POUT - 280 - mA
=+17dBm
1ZU 802.11b, B 1024 F15 - 97 - mA
UK 802.11g, B 1024 F15 - 97 - mA
Uk 802.11n, B 1024 FH - 100 - mA
Modem-Sleep® - 20 - mA
Light-Sleep®@ - 240 - LA
Deep-Sleep® - 8 - HA
Power Off - 1 - LA
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4, SR~

ESP-53-32S5
C151

>\ ESP-S3-32S

>
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[« 8
wv)
o
o
=
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N
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Q
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(re

M
B 4 RANME (EREREESE, UMW)

18.00£0.2

749401
1.3040.1
|
1274017
25,500,
090+04
00.65:01—"
.
0.4540,] 090401 \ 0.45+0.1
12740 90.6540.1 11501
2.00+0.1
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5. ERIENX

ESP-S3-32S #R4AHEL 40 NMEM, MERTEE, EMIINEE XRZBZEORE X

ESP-53-32S
C151

6 RAEWTEE (RMNE)
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Ai-Thinker ESP-S3-32S #l#&+ V1.0.0
xR 7 EMTHEEEN TR
)52 e i IheE AR
1, 40 GND =i BIRAR
2 VCC HeE8  EBIRIER
3 EN BT A
ReT masy
EEAREELL EN ERIZES
4 104 RTC_GPI104,GP104,TOUCH4,ADC_CH3
5 |05 RTC_GPI0O5,GPIO5,TOUCH5,ADC1_CH4
6 106 RTC_GPI106,GPI06,TOUCH6,ADC1_CH5
7 |07 RTC_GPIO7,GPIO7,TOUCH7,ADC1_CH6
8 1015 RTC GPIO15,GPIO15,U0RTS,ADC2 CH4,
XTAL_32K_P
9 1016 RTC_GPI016,GPIO16,U0CTS,ADC2_CHS5,
XTAL_32K_N
10 1017 RTC_GPI017,GP1017,U1TXD,ADC2_CH6
11 1018 RTC GPIO18,GPIO18,U1RXD,ADC2 CH7,
CLK_OUT3
12 |08 RTC_GPIO8,GPIO8,TOUCH8,ADC1_CH7,
SUBSPICS1
13 1019 RTC GPIO19,GPIO19,U1RTS,ADC2 CHS,
CLK_OUT2,USB_D-
14 1020 RTC_GP1020,GPI020,U1CTS,ADC2_CH9,
CLK QOUT1.USB D+
15 103 GPIO3,RTC_GPIO3 TOUCH3,ADC1_CH2
16 NC B\ NC, FTSI7E BOM ¥ GPIO46 {5
17 109 GPIO9,RTC_GPIO9,TOUCH9,ADC1_CHS,
SUBSPIHD,FSPIHD
18 1010 RTC GPIO10,GPIO10,TOUCH10,ADC1 CH9,
FSPI104,SUBSPICSO,FSPICSO
19 1011 RTC_GPIO11,GPIO11,TOUCH11,ADC2_CHO,
FSPI1O5,SUBSPID,FSPID
20 1012 RTC GPIO12,GPIO12,TOUCH12,ADC2 CH1,
FSPI106,SUBSPICLK,FSPICLK
21 1013 RTC_GPIO13,GPIO13,TOUCH13,ADC2_CH2,
FSPII07,SUBSPIQ,FSPIQ
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Ai-Thinker
22 1014 RTC GPI014,GPI014TOUCH14,ADC2 CH3,
FSPIDQS,SUBSPIWP,FSPIWP
23 1021 RTC_GPI021,GPI021
24 1047 SPICLK_P_DIFF,GPI047,SUBSPICLK_P_DIFF
25 1048 SPICLK_N_DIFF,GP1048,SUBSPICLK_N_DIFF
26 1045 GPI1045
27 100 GPIOO,RTC_GPIO0
28 1035 GP1035,FSPID,SUBSPID,SPII06
29 1036 GP1036,FSPICLK,SUBSPICLK,SPIIO7
30 1037 GPI1037,FSPIQ,SUBSPIQ,SPIDQS
31 1038 GPI038,FSPIWP,SUBSPIWP
32 1039 MTCK,GP1039,CLK_OUT3,SUBSPICS1
33 1040 MTDO,GPI040,CLK_OUT2
34 1041 MTD1,GPI041,CLK_OUT1
35 1042 MTMS,GPI042,
36 UORX UORXD,GP1044,CLK_OUT2
37 UOTX UOTXD,GPI043,CLK_OUT1
38 102 RTC_GPI02,GPI02,TOUCH2,ADC1_CH1
40 101 GPIO1,RTC_GPIO1,TOUCH1,ADC1_CHO
= 8 1RARENMERIHEE
AERoE
Ehi ERiA SPI BEhtER THEEN
100 i 1 0
1046 TH TX 1 0
AR BOSIMBELRZ LR, 55ERIEE,
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7. R&EE¥

7.1. RENWAHNTE

N7l
8 RN BIERAIRIEIERLENERATEE
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1.2. R& S B

E5071C Network Analyzer
1Active Ch/Trace 2Response 3 5timulus 4 Mkr/Analysis 5 Instr State Resize

Trl 522 Log Mag 10.00dB,/ rRef 0.000ds [F1] P 522 smith (R+3x) Scale 1.000U [F1]
50.00

/Recall

=1 2.4120000 cHz —7.8720 [dB -1 2.4120000 GHz
2 204500000 cHz -12)841 dB 2 24500000 o e
40.00 |-3 375000000 GHz -30.461 db 3 . .97 LR SRR

30.00
20.00
10.00

0. 000 M " 4

-10.00

-20.00 2

-30.00

_40.00 3 State & Cal
-50.00 — P R

Tr3 522 SwWR 1.000/ Ref 1.000 [F1]
11.00

=1 2.4120000 GHz
2.4500000 GHz
10.00 |3 2.5000000 GHz

]

9.000

§.000

7.000

6.000

5.000

4. 000

3.000

2.000

2022-01-04 11:48

B9 X& S B

7.3. KRG EMYE

&9 REHmMME
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7.4. R&17H8H

Back View Zggm OMHz Total(E 1)) »E 222481 o 2400 0MHz TotaE2-¥Z). Max= 113481 Total(H-X). Max= -3.4198i, CiD=13.40
RN M0 1w 00 1
2 0 Dz B 20 22" P, 20 PPPRE ]

2400.0MHz HeV, EFf: 54.2%
z

0.42| -

i

©

) 150 50 150
.aosc 70 170480 170 %0 & - 170480 170 %0 0170100 170 "
2410.0MHz He, EFT: 85.7% Back View 2410.0MHz Total(E 1), Max= 2 43481 ToraH-XY), Max= -3.6008i, CiD=18.05
z z 244 0 00 a0 0,0

x
En) 150 150 150
Jripes 150 170 480 170 10 T 170480 1m0 070480 170 "0
2420 OMHz H4V, E6F: 5T.1% Back View 2420.0MHz TotslE1E), Max= 263381 2420.0MHz Total(E2-¥2), Max= 1.30481 ToralHXY), Max= -3.34d8i, GirD=17.65
z z 263 a0 W0 2 20 00 10 g 20 100 W o
) 283 ™~ 263 » 28
08 £ £
- E 28 s
3 ) 474 80 80
B8 7 ES 7
242
027 80 %0 &
a2
an S a0 S
X 235
\ 1} 1573 -1 100 -10g 100
ares
B T B It
EEpH " "
22 2 g
X 2316 120
25
64 Rt 150
= me 160 470 1gg. 170 10 160 47 1gg 170 190 50 170159 170 190
2430.0MHE HAV, EXF: 58.8% Back View 2420.0MHz TotalETX), Maxk= 277281 2430.0MHz TotalE2-Y2), Max= 143081 TetalH-Y ), Max= 4.1438i, GrD=17.28
2 z z o 0 o PR 20 W
0 ) 20 0
-0 el 0 -0 28 o
- 0 0
\ 40 0
0 70
2 &0
0 %0
. <100 100
110 1m0
20 0
x 23 130 130
EEg 50 150 150
_ mm 070430 170 ™0 070480 170 "0 070480 170 0
247T0.0MHE eV, EFF 68.5% Back View 2470.0MHz TotaliE1-X2), Max= 3. 17681 2470.0MHz TotalE2-Y2), Max= 2.31581 TotalH-%Y), Max= -3.6248i, CrD=12.26
2 o 00 10 g 20 000 5 0 00 o
i . - i . - i

142 2
_‘u 183

.v

©

®.170180 170 %°

150
2208 150170180 170 *%° 0170180 170 **°

2

2480 OMHz H+V. EF: 67 6% Back View
z

2430 OMHz Total[E1E), Max= 3. 12681 2430 OMHz TotallE2-Y2). Mex= 2. 12081 TotalH6), Max= 3 7148 CiD=12 32
o 00 10 B MO W

bt - 1 B, 20 AL ]
<0 i 0

236 -50

-150 150
7070480 170 ™0

.
BLEBELAN
[T

e

150
160

RL
2815 070480 170 ™ “ro1g0 170 %0

10 R&HEE

\
/

N
~
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8. RitiES

8.1. 1RLAN A5 S HBER

(>=500mA, EIYfER DC-DC 3 LDO Rz e fER)

VDD33
A
VDD33
A — s ESP-53-325 -
il i
| S4Z252
: ! 39 [Cero1 & ém
s 3 38 -E
o GPIOS g g; RX0
GFIO& GPIOA4?
C20 C19 C2l ===—1 6 35 IS
X — — f— E-EID{S 7 34 EE}M
10uF | D.1uF p1urFSERLS | o 33 eFl040
ESD GPIO16 | 4 33 |GPIO39
Shoig] 10 31 [2RRe
— 11 30 2
cogs | 1} 3 [
GpIo20] 13 28 'eplon
L 14 27
OSSO =M
ﬂﬂﬂ—nmmmmmﬁﬁ
| | v=| I~
— — — =¥ =
§ (=1 oja
11 AR E
AR

B UORXO #1 UOTX0 EE /PRI HI— LHIEEPE, [ UORXO 35— M28HY TX,
UOTXO0 &5 — 112889 RX,
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8.2. R&MR/ER

B EFRENREME, BT 2MEH:
AE— BRAREERZE, BEXREXE ML ERDE,

FEZ: IBRABEERIDE, FRDEEREUEEZET— X,
B ATHREREKRERMNRE, REFAVRLERESREHS, TESME M.
‘._Smmq.._ > 5mm+

Option #1 Option #2

12 RE&mRTEE
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8.3. {8

W 3ETF 3.3V E[E, E{E 500mA X LB,
B ENUER LDO #EE; dNfEA DC-DC BNSURIEHITE 30mV LLIA,

B DC-DC EERERBNMENSMNBANMUE, FJUEARTHRAR, KAk
8K

3.3V EREOZINIEM ESD 2t

12V--->3V3 2A s 8
‘ Ve 3V3
uP2 1 RP1. .0 {
VCC IN_12V 5Y8120 ‘ W\}Lj
? P2 RP5 RP4 . . OR
FP2 ~~10R 5 as k1 RP oa# cP1
+ FP1 1 N — 6
RP, 4 6 100nF z
o 5l 8 100 BN KX 47uH 3.08 S Kk K
ol o © RP7 NC 2 oD FB 3 RPW 8] o
cPs
;|—o L —— —— —— _7-CP9
[ [= o
< %8 RP = |z hoonF| NC
L - CP1 NC é © ©
[=] NC 's w
i 3 S |8
o
POWER_ENB

13 DC-DC [#EHIRE
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8.4. GPIO O/YfEA

m RASMESIHT 10 O, NFEREINTE 10 O EHEX 10-100 RRYBRIEFE, XiF
RIS, ERIAEFEFR. X EMI A ESD #E#,

B 4710 O LT, F2EMRBOERGRRA, A WEIRANSHEE,
B REZERY 10 OR2 3.3V IR EES5RAR 10 OBFALE, FEIGIMEFRIMER,

B IR 10 OEERSMNERD, NERHFiRF, BIE 10 OELFELRFATE ESD
2={Fo

VECCi33V: | VCCE 5V NVCC 5V | VCE 3.3V
Rl ¢ 2K R2 247K R3 < 2K R4 24.7K
Ql Q2
TXD 3.3V RXD 5V TXD 5V RXD 3.3V
8050 | 8050 )

14 FEEIRIRAR
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9. [BlFEIF £ E

o
1y
ul] i 1 1 1 1
I 1 1 1 1
i 1 ! ! IR ERE !
1

| i i | 235~250°C |
250 | i i i |

: HE R : /ﬁg\ R

| 150 ~200°C 160~ 120s : i >217°C 60~90s ,~_-1-~-5°C/s

217 , ! ! | |
200 : i ——— - T
! L ! fiEE |
: : : e
I 1 1 | |
I 1 1 | |
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3.0V ~3.6V, 31.0*18.0*3.2 k& PCB X%
ESP-S3-12K | ' |>500mA SMD-42 +0.2)mm ( JIPEX BEFEE

3.0V~ 3.6V, 25.5*18.0*3.2 R&, PCB X%
ESP-S3-32S | ~'|>500mA SMD-40 +0.2)mm ( /IPEX EERA
NodeMCU- > Dipay | 610725571290 | yea pep x4
ESP-S3-32S | |>500mA +0.2)mm )
NodeMCU- 5, 61.0*25.5%12.9( s pas
ESP-S3-12K 1>500mA DIP42 +0.2)mm R PCB R
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