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1. iR

ESP-S3-12K B@ERIIFREARE AR AB LR Wi-Fi+BLE 1&3R, ZiERZOAIE
220 ESP32-S3 B—HEEHEMRINGE Wi-Fi IIEFRAELSH (SoC), THYIEEN
(IoT). #ohig&E. AIFHBEFIRE. HEXBEFEMNAMIKIT

ESP-S3-12K R4 A BT MERRIhFE M BER ST oMM RE, Z¥5F Wi-Fi IEEE802.11b/g/n
i A0 Bluetooth 5.0, ZIRABAIEE Xtensa-R32 fiI LX7 AZAIEEE, TESAZREHX 240
MHz, X#FZRFA %, TREAHERHITHIZZTAIESE. HHRE 512KB SRAM, 384 KB
ROM, 16KB RTC SRAM, 1EAZIFLMEINFELIERT, BB HESMHNAZSNINGE
TR AP AR Eh JITIhEE. ShSEBERMIIERTIINEE. Y ThER ]
BRI ERS Y, JULIBEEE. BEREMINEZ BHREFE,

ESP-S3-12K KR HEEZHISMEED, B1F UART, PWM, SPI, 12S, 12C, ADC, LCD,
DVP,RMT(TX/RX), Bk:#it#k28, USB OTG, USB Serial/JTAG, SDIO, DMA #4138,
TWAI 1Z528, BEEKES, BRINEREKEEFMZX 38110 Mo

ESP-S3-12K IR A B LMIFHE HNEH T 26, B4 N NESEZ 5 AES.SHA # RSA

BiE. HAAEY RNG. HMAC F1#F &% (Digital Signature) EHIBH T ELZ LM EE,

Hith 2R R 8E Flash IMIZEMEZ2LBE5) (secure boot) FRINUEFHF, TENZ LW
B0 BB S SESE N A F BN Z = fho

ESP-S3-12K R 3K IH3EIESF : Bluetooth5, Bluetooth mesh, IETFIRZES !
125Kbps, 500Kbps, 1Mbps, 2Mbps, X BT R, %1%, EE8i%F
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Espressif's ESP32-83 Wi-Fi + Bluetooth® Low Energy SoC
Core System Wireless MAC and RF
Baseband
Xtensa®
Dual-core
32-bit LX7
Microprocessor
ED
( Peripherals RTC )
( ) RTC
EEET ) (-
ULP
) [T ) (oo || (o
T
___Sensor ) Security
S —
RTC ADC
__Controler |
o~
Watchdog
Flash
Encryption

1 FSRFRE
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1.1. 4514

B 25 WIiFi802.11b/g/n, 1T1R ERHIERESIX 150Mbps
B 32§ Bluetooth5, Bluetooth mesh, I®EZ 15 : 125Kbps, 500Kbps, 1Mbps, 2Mbps

B Xtensa-R32 {iI LX7 X% IR, St#F=i1A 240MHz BYBSEPSRER A 512KB SRAM,
384KB ROM, 16KB RTC SRAM

B 73F UART/GPIO/ADC/PWM/12C/12S/SP1/LCD/DVP/RMT/SDIO/MCPWM/DMA/USB
OTG/USB Serial #z#l28/TWAI £%12812 0, REE KR, Bobitiids . BRER
#% GPIO

W KA SMD-42 3

m £/ WiFi MAC/BB/RF/PA/LNA/IEF

B STRSMRIRIRTC, REREIR /T SuA

B BEXREREAIA 5Mbps

m 3 STA/AP/STA+AP IRALERIER

B R, 10S 8 Smart Config (APP) /AirKiss (f%f5) —HEM
B TR ROAMARNZEEGAL (FOTA)

B EAAT iE9EIRELEF

B ZRTRFA, &£ T Windows. Linux FFAIFIE
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2. =mEcEiRAA

ESP-S3-12K 1R4EB ZMECE A {HiEF, tiRIERKSE THELEX S, BEREK 1.
B XTFIRAW Flash BE. TERESE, IREHHER, IHKRARETES.

&1 RARCEIRA

S30FN40RS ESP32-S3 4 8 -40~85°C
S30FN8ORS ESP32-S3 8 8 -40~85°C
S3IFN8ORS ESP32-S3FN8 8 8 -40~85°C

‘ ‘—>ﬂ§]’#1.8VSPI flash
PSRAMK /v (MB)

>PSRAM
>PSRAMZEH!
0: S3FASMNEPSRAM
[: S3BFHEPSRAM
>FLASHA/)» (MB)
> FLASH;EI 2
H: 58
N: ®8
> FLASH
>FLASHEE!
0: S3iF 7hEflash
I. S3tF N Eflash
>ESP32-S3RFIEGH

2 {RARRELESGR

Copyright © 2021 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved
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3. FEBEY
®2 TESKIHP

RARS  ESP-S3-12K

iR SMD-42

R~ 31.0*18.0*3.2(£0.2)mm
KW | IRERKLE IPEX BIMERL
STiESEE | 2400 ~ 2483.5MHz
ITiEm -40°C ~85°C (BRiA)
{78FE | -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/USB

OTG/MCPWM/DMA/TWAI
IoO%&E 38
BOEE | %35 110~4608000 bps , ZRIA 115200 bps
BHoF Bluetooth5, Bluetooth mesh

=z WEP/WPA-PSK/WPA2-PSK
SPIFlash  8MByte (ERiA) FIEED 4/16MByte
PSRAM | 8MByte (2RIA) AIiEEC 0/2MByte

3.1. BREREK
ESP-S3-12K 1RIR B EFEBHURIR T, EMEHEEREUFHINAIE,

A
Ala\

3 ESD PhkeEE
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3.2, BSYHE
&3 BREMER
HEEEBE VDD 3.0 3.3 3.6 V
Vie/Viy - -0.3/0.75VDD - 0.25VvDD/VDD+0.3
/O Voo/Von - N/0.8VIO - 0.1VIO/N
Imax - - - 40 mA
3.3. WiFi §35at%aE
| 4 WiFi §985T1tRER

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 BT, PA #HHIH= 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 (MCST) ; 70 _ dBm

Copyright © 2021 Shenzhen Ai-Thinker Technology Co.,

Ltd All Rights Reserved
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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

Copyright © 2021 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved



A5 nJFHE
Ai-Thinker

ESP-S3-12K ##&+ V1.0.0

3.5. Ih§E
THIhHESIESET 3.3V BEBIE. 25°C WIF

B FRENENESRE SAW IBKENERT, TRE&ROLTN.

RRE, FHERARERERNSF.

B FAEASHIERET 100% BIA=LE, EFSELSGTRIRIN TSR,

R 6 IhER
=3y RME  FHHE BKE B
f£3% 802.11b, DSSS 1Mbps, - 350 _ mA
POUT=+20dBm
f£3% 802.11g, OFDM 54Mbps, POUT - 290 - mA
=+18dBm
%1% 802.11n, MCS7, POUT - 280 _ mA
=+17dBm
1EUX 802.11b, B K 1024 =75 - 97 - mA
1R 802.11g, 614 1024 =¥ - 97 ; mA
1#UK 802.11n, 81 1024 F11 - 100 - mA
Modem-Sleep® - 20 - mA
Light-Sleep@ - 240 - LA
Deep-Sleep® - 8 - HA
Power Off - 1 - LA

% 11 71 # 27
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4, SR~

N
CN A=
)]
— %f
oY) =
i i
Ul o
£ L
wn a
Lol
[
<D

S3IFN8ORS

| FCC ID:2ATPO-ESPS3X

IEm

GND v GND

EN vce
1046 100
1045 101
UORX 109
UOTX 103
1042 104
1041 ESp-S3-12K 1011
1040 A148 1013
1016 1014
1015 108
1037 105
1036 1010
1035 106
1034 1012
1033 107
| e e e [ e

BH

B 4 RANME (EREREESE, UMW)

—1-1.9520.1

7.00

£0.1

0.45£0.1—

— |. 0.900.
—=1.5020.1

2.2310.1

IEm

0.451[].1J

7.0010.1

31.00+0.2

B 5 REARTE
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5. ERIENX

ESP-S3-12K RAHZL 42 1MEM, MEMTEE, ERIINEEEXNFREEOE N

GND ' GND

VCC
1046 100
1045 101
UORX 109
UOTX 103
1042 104
1041 Esp-s3-12K 1011
1040 Al48 1013
1016 1014
015 108
1037 105
1036 1010
1035 106

1034 1012
1033 107

B 6 RAEHTER (KILE)
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Ai-Thinker
=7 ERThEEE N R
il |52 2R IhREIRER
1, 26, 42 GND i BRI
2 vVCC e BBIRIER
3 100 GPIO0, RTC_GPIOO
4 101 GPIO1,RTC_GPIO1,TOUCH1,ADC1_CHO
5 109 GPIO9,RTC_GPIO9.TOUCH9,ADC1 CHS,
SUBSPIHD,FSPIHD
6 103 GPIO3,RTC_GPIO3,TOUCH3,ADC1_CH2
7 104 RTC_GPI04,GP104,TOUCH4,ADC_CH3
8 1011 RTC GPIO11,GPIO11TOUCH11,ADC2 CHO,
FSPI105,SUBSPID,FSPID
9 1013 RTC GPIO13,GPIO13TOUCH13,ADC2 CH2,
FSPI107,SUBSPIQ,FSPIQ
10 1014 RTC_GPIO14,GPI014TOUCH14,ADC2_CH3,
FSPIDQS,SUBSPIWP,FSPIWP
11 108 RTC GPIO8,GPIO8. TOUCHS,ADC1 CH7,
SUBSPICS1
12 105 RTC_GPIO5,GPI05TOUCH5,ADC1_CH4
13 1010 RTC_GPI010,GPIO10,TOUCH10,ADC1_CH9,
FSP1104.SUBSPICS0.FSPICSO
14 106 RTC_GPI06,GPI06,TOUCH6,ADC1_CH5
15 1012 RTC_GPI012,GPIO12.TOUCH12,ADC2_CH1,
FSPI106,SUBSPICLK,FSPICLK
16 107 RTC_GPIO7,GPIO7,TOUCH7,ADC1_CH6
17 102 RTC_GPI02,GPI02,TOUCH2,ADC1_CH1
18 1038 GPI038,FSPIWP,SUBSPIWP
19 1039 MTCK,GPI1039,CLK_OUT3,SUBSPICS1
20 1017 RTC_GPIO17,GPIO17,U1TXD,ADC2_CH6
21 1018 RTC_GPIO18,GPI018,U1RXD,ADC2_CH7,
CLK _OUT3
22 1019 RTC_GPI019,GPIO19,U1RTS,ADC2_CHS,
CLK OUT2,USB D-
23 1020 RTC_GP1020,GPI020,U1CTS,ADC2_CH9,

CLK OUT1,USB D+

% 14 71 # 27
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24 1021 RTC_GPI0O21,GP1021
25 1048 GP1048,SPICLK_N_DIFF,SUBSPI_CLK_N_DIFF
27 1033 GPIO33,FSPIHD,SUBSPIHD,SPII04
28 1034 GP1034,FSPICS0,SUBSPICS0,SPIIO5
29 1035 GP1035,FSPID,SUBSPID,SPII06
30 1036 GP1036,FSPICLK,SUBSPICLK,SPIIO7
31 1037 GPI0O37,FSPIQ,SUBSPIQ,SPIDQS
32 1015 RTC_GPI015,GPI015,U0RTS,ADC2 CH4,
XTAL 32K P
33 016 RTC_GPI016,GP1016,U0CTS,ADC2 CHS5,
XTAL 32K N
34 1040 MTDO,GPI040,CLK_OUT2
35 1041 MTD1,GPlI041,CLK_OUT1
36 1042 MTMS,GPI042,
37 UOTX UOTXD,GP1043,CLK_OUT1
38 UORX UORXD,GP1044,CLK_OUT2
39 1045 GPl045
40 1046 GPlO46
SET: SHERE
41 EN REBF: TR X
EEREELL CHIP_PU EHiZ=
7 8 1R BEhRUA
R REEhER

B A SPI BzhiEz THEER

100 I 1 0

1046 I TN 0

AR BOSIHBEAB LA, FEERER,

% 15 71 # 27
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7. REEH

7.1 REWAFNTE

8 IR APBIRERET TR ENERTEE

Copyright © 2021 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved
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1.2. X% S BH

E5071C Network Analyzer
1Actve CnfTrace  2Response  35tmulus 4 MirjAnalyss S Instr State

Trl 522 Log wag 10.00de, ref 0.000de [F1] P 522 smith (R+]x) scale 1.000u [F1]

.00

0.0 1 2.4000000 GHz -7.6227 dB 1 2.4000000 GHz 9 0 11.37

40. 00 2 2.4500000 GHzZ -10.873 dB 2 2.43500000 433,86 H
- =3 2.5000000 GHZ -16.038 d& >3 2. 500000 965. 95 pH

30.00

20.00

10. 00

-40.00

0.000
-10.00 w
-20.00
-30.00
\KE—/

-50. 00

S
Tr3 522 swk 1.000/ ref 1.000 [F1]
11,00

1 2.4000000 GHz |2.4234
2.4500000 GHz  [1.8011

10.00 |53 5000000 GHZ (L. 3747

9.000
&. 000
7.000
6. 000
5. 000
4. 000

3. 000

2. 000

1.000p

Hold 2021-12-03 11:18

B9 X&S&H

7.3. RERIBar R
R 9 REWMMBE

Copyright © 2021 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved
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7.4. R&178H

2420.0MHz HeV, EFF: 64.0%
z

=

2430.0MHz HeV, EFF: 64.0%
z

2440.0MHz HeV, EFF: 64.2%
z

>.

©

2450 0MHz HaV, EFT: 65.0%
z

=

(L

2470.0MHz HeV, EFf: T0.8%
z

Q

2480.0MHz HeV, EFf: 63.5%
z

©

2420, 0MHz TotalET-XZ), Max= 2 18481
20 00 0

2420 DMHz TotslEZ-¥ Z), M= 2 84381
20 a0 0010

180
780470 199 170 "

2430 OMHz TotsHE2¥ 2), Max= 2 84981
S0 0 10

20 " 2

150 150

450 50
70170100 70 % 170 10 170

2440.0MHz TotslE19Z), Max= 3.23481
20 10010 o

2440.0MHz TotaEZ-YZ), Max= 2.91dBi
2000
-0 32y £ B

EY
) 0

150

®.101g0 170 " 017180 170 **°

2450.0MHz TotalE132). Max= 3.4348i 2450.0MHz TotalE2-YZ). Max= 32481
do0 10 00 1w
o AL 20 20

150

150 150
190 70190 170 ' 0 70400 170 "0

2470 0MHz TotalE1T). Max= 3.57d8i
o 100 0

2470 OMHz TotalE2-Y 7). Max= 3.6948i
0 20 100 1 3

- 159

B

* 160 180 ™ 180
1m0 4a0 170 a0 1e0 W0

2480 DMHz2 TetalE1-)T), Max= 343481
200 20

2430 0MHz Total(E2-YZ), Max= 3.6748i
00 10,
- 187 " 0

1570130 170

150
e -170 130 170 s

10 R&HEE

187 2

TotaiH-0r), Max= -5 8548, GrD=13 72
PR

180

%
0170180 170 **°

Total(H-XY), Max= -4.5048i, CrD=
20001

150
0 170400 170 "0

TotalH-X). Max= -5 3448i, CiD=10.75
00 10,

= 188

L

™ 80
1m0 180 W0

TetaH-XY), Max= 5.634Bi, CirD=10.54
2000 g

7018 170
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8. 1@itES

8.1. 1RLAN A5 S HBER

(>=500mA, I fEF DC-DC 5% LDO IhIZ B ER)

— -
T e [ESP-S3-12K Moduld __
GND ERY,
. -\ VDD33 CHIP_PU ¢
- @__%:Gploo
GPIOT] X o
X %m@ UOTXO0) —
[ m
%GPIOII %
0 | eprota & H H
M
N - GP‘IOS @l_%— '
15 |GPI08 GPTO3S pa-
GPIOlz
@E@EEE Rl
11 MZFAEBERE
AR

B UORX0 #1 UOTX0 EZE/E/MERIE M —D _LHIEBE, [T UORXO S — 1412809
TX,UOTXO0 ##S—"M128HY RXo

B 100 NETHEHIM, SEFRLATFEELFER, MEFHLTFRREGHRN. TH
REFRINS BT

%8 20 71 # 27
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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.._ > >mm <

Option #1 Option #2

B 12 X&hRTER

% 21 01 # 27
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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 mea i ®
‘ Ve 3V3
uP2 1 RP1\ A0 i
VCC IN_12V 5Y8120 ‘ W\}Lj
? P2 RP5 RP4 . .0
FP2 ~~10R 5 as k1 RP oa# cP1
+ FP1 1 N — 6
RP, 4 6 100nF z
ol 3 @ 100 BN X 47WH 3.0A s I
Ol O O RPTNC 2 oD FB 3 RPW 18] o
cPs
;|—o L —— —— —— _-CP9
[ [= o
< %8 RP = |z hoonF| NC
[ = CP10=—NC g o |0
= NC I 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
o
ul] i 1 1 1 1
1 1 1 1 I
| 1 1 1 IBERE !
| : : : 285 ~ 250°C |
250 0 i | " I
! s : ﬁg\ HHR
| 150 - 200°C 160 ~ 120s ' | >217°C 60~90s ,~_-1~-5°C/s
21? 1 1 1 1 1
200 - : ——— ' :
! L L pEEE |
i i I | > 30s I
1 1 1 I I
1 1 1 I 1
1 1 1 I 1
1 1 1 I 1
1 1 1 ]
1 1 1 1 ]
1 1 1 1 ]
I 1 1 1 ]
I 1 1 1 1
I 1 1 1 1
I 1 1 I 1
I 1 1 I 1
I 1 1 I 1
I 1 1 I 1
I 1 1 1 I
I 1 1 1 ]
I I 1 1 ] R
; : ! : ! ! Bt i) (S).
0 50 100 150 200 250

B — & 25~ 150°C AfE): 60 ~ 90s FHESIE: 1~ 3°C/s
FFERE — JBE: 150 ~ 200°C 8F[8): 60 ~ 120s
EifRiEX — SRE: >217°C KE): 60 - 90s; IEERE: 235 - 250°C BfjE): 30 ~ 70s
BEHIR — BE: IBEERE ~ 180°C BIRRIZE -1 ~ -5°C/s
B4 — HIRIESETHIER (SAC305)

15 [EliIE&E

Ai-Thinker Technology Co., Ltd All Rights Rese
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10. FmiAxXES

R 10 “mEAXESR

Fmils i HiE R~ X&iEO

3.0V ~3.6V, 31.0*18.0*3.2 k& PCB X%
ESP-S3-12K | ™ 1>500mA SMD-42 +0.2)mm ( /IPEX EEFHA

3.0V~ 3.6V, 25.5*18.0*3.2 R&, PCB X%
ESP-S3-32S |~ |=500mA SMD-40 +0.2)mm ( /IPEX EEEE
NodeMCU- > Dipay | 610725571290 | yea pep x4
ESP-S3-32S | |>500mA +0.2)mm )
NodeMCU- 5V, 61.0*25.5*12.9 \ 4
ESP.S3 19K 2500mA DIP42 o R#, PCB X%

ZRiEXER https://docs.ai-thinker.com
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FaeEEER

ESP-S3-12K iRAF AT EE, 500pcs/&. N TEFIR:
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