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1.1 F¥Pk

CPU Filji EA#fik s IS TR

o [N ESP32-S2 f ESP32-S2R2 i A, Xtensa® o 40 MHz 45 1% i 3
ARG 32 fif LX7 flab By, SCRRmik 240 MHz
A s A i %

128 KB ROM

¢ 4 MB SPI flash

Rk

320 KB SRAM
o M3k PCB K4k (ESP32-S2-SOLO)

16 KB RTC SRAM
o T ERARERSNTIR R (ESP32-52-SOLO-U)

2 MB i Azl PSRAM ({X ESP32-S2R2 ith /)

Wi-Fi TR
e 802.11 b/g/n o T/EHE/tH A E: 3.0~3.6V
* 802.11n B 4idi % miik 150 Mbps o THEFFHEREE:
o MiEA (TX/RX A-MPDU, RX A-MSDU)

- 85°C ffif¥igh: —40 ~ 85 °C

0.4 ps £ 8] b
s " - 105 °C fjifig : —40 ~ 105 °C (fX
TAEGIE O DIURTEHE : 2412 ~ 2484 MHz ESP32-S2-SOLO-H4 I
ESP32-S2-SOLO-U-H4)

{373
e GPIO. SPI. UART. I2C. I2S. LCD #m1. NIE
Camera £: 1. IR, Jkohit%at. LED PWM,
TWAI® (3% 1SO 11898-1, HJJ CAN #{ii 2.0). e RFAIE: L iE+
# USB OTG. ADC. DAC. filisift)fss.
ig e e i i o FREIAE: RoHS/REACH
e AN
Bl Mk
RN E R, ESE
(ESP32-S2 R Fith i FEAR MM Y . o HTOL/HTSL/UHAST/TCT/ESD
1.2 ik

ESP32-S2-SOLO F1 ESP32-S2-SOLO-U J&ii % Wi-Fi MCU ##4H, Zhfgsmk, HAEZTHIMEZD, TTHF
AR TR . FRE R ST R
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1 iR

ESP32-52-SOLO R Al PCB #i# K4k, ESP32-S2-SOLO-U R A IEIZINTRE . Mgy fy ZHias
AR, HAARLER 1A 2.

% 1: ESP32-S2-SOLO (K%k) ZAMI5AfLL!

RS Flash PSRAM* e e
(C) (mm)
ESP32-S2-SOLO-N4 — 40 ~ 85
ESP32-S2-S0LO-H4 | 4 MB (Quad SP)) — ~40 ~ 105 | 18.0 x 25.5 x 3.1
ESP32-S2-SOLO-N4R2 2 MB (Quad SPI) | 40 ~ 85

" AERE TR A SR 2 B

# 2: ESP32-S2-SOLO-U (iE#dy) RHIAISHtEL

RS Flash PSRAM* e e
(C) (mm)
ESP32-S2-S0LO-U-N4 — ~40 ~ 85
ESP32-S2-S0LO-U-H4 | 4 MB (Quad SPI) — ~40 ~ 105 | 18.0x 19.2x 3.2
ESP32-52-SOLO-U-N4R2 2 MB (Quad SPI)*| 40 ~ 85

2 PR IR B SR A AN T AR IR
S WL TR, WHSHET 7.0 #LR .
4 PSRAM $F 55758 H B .

AR R A UL, AEAE i+ ESP32-S2-SOLO #51t ESP32-S2-SOLO-N4, ESP32-S2-SOLO-H4
ESP32-S2-SOLO-N4R2 =#pAs#AL | ESP32-S2-SOLO-U 51t ESP32-S2-SOLO-U-N4, ESP32-52-SOLO-U-H4
F1 ESP32-S2-SOLO-U-N4R2 = fipAs A,

T ERZE Py B ESP32-S2 7t Kol ESP32-S2R2 7t [l J& ESP32-S2 it A (M7 v0.0), ik Xtensa® 32 fif
LX7 sz AL B, TAESR ik 240 MHz, Fl PRl PASERH CPU B HLIE, R IR DI RE P BE 2% B 0 A MR RIS
AR A Bl R AR R R A Y B

ESP32-S2 itk B8 i T E B iy oM, 3% SPI. 12S. UART. 12C. LED PWM. TWAI®, LCD #2211, LCD 411,
Camera %11, Camera 11, ADC. DAC. filfife)lsy. RAELREEAIZ A 43 4~ GPIO, PAK—1~43# USB
On-The-Go (OTG) #:11.

ESP32-S2 ith il ESP32-S2R2 ith i I X HIMAET 2 BBl & T i Azl PSRAM,

KT ESP32-S2 ZFith B E £ (Z B 5% (ESP32-S2 A5t B AMEEY Ml (ESP32-S2
ZHEHMRRY .

RS A ESP-IDF SCRRfCAS, 1 ESP Product Selector (kg™ it TH)

1.3 Wi

o JHHRINFE loT fR/RAR e LA o OTT WM &/PLTR &
o G JARIIFE loT Hdfaisrds * USB x4
4 SR NS

o EHEHAH

IREER SR 3
S SRR UL
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4 TR
41 HERPEREE
42 HEHW RS
43 HIRHEAURME @3V, 25 °0)
4.4 TFERRE
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2 Yyiiehel
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( roMe]  ESP32-52-S0LO ]
3v3 | Crystal Antenna |
| ] N
I RF Matching I
| ESP32-S2 |
| EN ESP32-S2R2 GPIOS ]
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l SPI Flash J
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3 X

3.1

A

B R E R TR AR RS E . eSSt g 2%k 7.1 AR .
ESP32-S2-SOLO-U & &2 1k X (keepout zone), & TG & ESP32-S2-SOLO.,

Keepout Zone

1
GND 1
1
1
3Vv3 | 2
1
1
EN I3
1
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105 |5
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—/ r— r— r—7
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- r’ il
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1036

1035

100
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Pl 3: A5 (gL
3.2 EHwe X
BgH A 41 NMERD, BRR S 0LR 3 & e 3L,
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AN

R | ES | R ik
EN 3 | %%%iﬁﬁﬁ%;

AP A Rk

WAL EN MRS
104 4 I/O/T | RTC_GPIO4, GPIO4, TOUCH4, ADC1_CHS3
105 5 I/0/T | RTC_GPIOS5, GPIO5, TOUCHS, ADC1_CH4
106 6 l/O/T | RTC_GPIOB, GPIO6, TOUCHG6, ADC1_CH5
|07 7 I/0/T | RTC_GPIO7, GPIO7, TOUCH7, ADC1_CH6
1015 8 I/O/T | RTC_GPIO15, GPIO15, UORTS, ADC2_CH4, XTAL_32K_P
1016 9 I/O/T | RTC_GPIO16, GPIO16, UOCTS, ADC2_CHS5, XTAL_32K_N
1017 10 | VO/T | RTC_GPIO17, GPIO17, UTTXD, ADC2_CH6, DAC_1
1018 11 I/O/T | RTC_GPIO18, GPIO18, UTRXD, ADC2_CH7, DAC_2, CLK_OUT3
108 12 | I/O/T | RTC_GPIO8, GPIO8, TOUCHS8, ADC1_CH7
1019 13 | VO/T | RTC_GPIO19, GPIO19, UTRTS, ADC2_CH8, CLK_OUT2, USB_D-
1020 14 | I/O/T | RTC_GPIO20, GPI020, U1CTS, ADC2_CH9, CLK_OUT1, USB_D+
103 15 | VO/T | RTC_GPIO3, GPIO3, TOUCHS3, ADC1_CH2
1046 16 I GPI046
109 17 | I/O/T | RTC_GPIO9, GPIO9, TOUCH9, ADC1_CHS8, FSPIHD
1010 18 | I/O/T | RTC_GPIO10, GPIO10, TOUCH10, ADC1_CH9, FSPICSO, FSPIIO4
1011 19 | I/O/T | RTC_GPIO11, GPIO11, TOUCH11, ADC2_CHO, FSPID, FSPIIO5
1012 20 | I/O/T | RTC_GPIO12, GPIO12, TOUCH12, ADC2_CH1, FSPICLK, FSPIIO6
1013 21 I/0/T | RTC_GPIO13, GPIO13, TOUCH13, ADC2_CH2, FSPIQ, FSPIIO7
1014 22 | I/O/T | RTC_GPIO14, GPIO14, TOUCH14, ADC2_CHS3, FSPIWP, FSPIDQS
1021 23 | I/0/T | RTC_GPIO21, GPIO21
1033 24 | 1/O/T | SPIIO4, GPIO33, FSPIHD
1034 25 | I/O/T | SPIO5, GPIO34, FSPICSO
1045 26 | I/O/T | GPIO45
100 27 | I/O/T | RTC_GPIOO0, GPIOO
1035 28 | I/O/T | SPIOG, GPIO35, FSPID
1036 29 | I/O/T | SPIIO7, GPIO36, FSPICLK
1037 30 | I/O/T | SPIDQS, GPIO37, FSPIQ
1038 31 I/0/T | GPIO38, FSPIWP
1039 32 | I/O/T | MTCK, GPIO39, CLK_OUT3
1040 33 | I/O/T | MTDO, GPIO40, CLK_OUT2
1041 34 | I/O/T | MTDI, GPIO41, CLK_OUT1
1042 35 | I/O/T | MTMS, GPIO42
RXDO | 36 | I/O/T | UORXD, GPIO44, CLK_OUT2
TXDO | 37 | I/O/T | UOTXD, GPIO43, CLK_OUT1
102 38 | I/O/T | RTC_GPIO2, GPIO2, TOUCHZ2, ADC1_CH1
101 39 | I/O/T | RTC_GPIO1, GPIO1, TOUCH1, ADC1_CHO
GND | 40 P | i
EPAD | 41 P B

PRI 1 A O: Mk Te WL

IREER BB
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3 EMIEN

3.3 Strapping 45 il

EUE
PARZE H _(ESP32-S2 RSN BOARKAE Y {9 > AT Strapping % . it 11 Strapping B -5 B2 IR 1
KA, WSHTN 5 HRMRIZA,

ESP32-S2 Z %1t i35 =4~ Strapping & .
e GPIOO
e GPIO45
o GPIO46
AR AR A A “GPIO_STRAPPING” Huk JLAME I strapping (9{E .

TES RS (LR, RTC A1 SLic, KA (. KUBLE4LT 14 (analog super watchdog) S ir.
SR BRGNS RL) AR, Strapping FEHIRY FI T I LAOFL TR B2 IREI B AR, BIFE <07
17, T EREI A s .

GPIOO. GPIO45. GPIOA6 ERINFERE NERSS LR/ T L. NSRRI LeAs HIBAT SR mia P HE 1 SRR AL T
FHHUIRA,  PARRES_EA/ T RRF o LA B AP AR BR A

K AE Strapping FO{E, FH PRI DA I ANT R R/ ERrH e, =8 8L MCU By GPIO #5H| ESP32-S2 %74
WA ALY Strapping & BT

AT, Strapping 45 BIFI1- 8 4 I ) BEAH ]
fit B Strapping & I E4N S shiF=liE 23 4 .

%% 4: Strapping %4

VDD_SPI HiJE ! 2
=gl ERIN 3.3V 1.8V
GPIO45 T 0 1
ARG ?
EH BRIA SPI jEzh#E X T HUF AR
GPIOO i 1 0
GPIO46 DA JE T 0
ARG mshid g, 6 ROM Code $THI 4 °
EH LN IEHATE HEARITE
GPI046 Tz TEILUEHA 5 TEILTERA 5
Biw:

1. VDD_SPI HiJf 1 GPIO45 [ strapping {Euk eFuse #1 VDD_SPI_TIEH gz, eFuse #t VDD_SPI_FORCE #k#uk
£ 0 Hi GPIO45 [y strapping fi#s: 1: i eFuse o' VDD_SPI_TIEH .

2. ESP32-S2FH2, ESP32-S2FH4, ESP32-S2FN4R2 il ESP32-S2R2 ¥ P& 3.3 V SPI flash, PSRAM, VDD_SPI
WAAEE R 3.3 Vo

3. GPIO46 =1 H. GPIOO = O Ru[ffiffi .

4. ROM Code _L-HifT FIEkiAiliE UOTXD #1H, 7TPAH eFuse fififilHs] DAC_1 4.
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3 EMIEN

5. eFuse ) UART_PRINT_CONTROL %
OHf, FHIIEFFTE, A3 GPIO46 #1il.
11, GPIO46 3 0: LHIIEHITH; GPIO46 34 1: EHRTHI.
2 I, GPIO46 K 0: FEARITH; GPIO46 2 1: HIEEFTE,
SHf, FHURITEN, Raz GPIOA46 4.
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4 R

4 R

4.1 HaRHp KBE

M 5 ert s KA P RESEE R AR . X USRI BUE (L, AW R O E A TR
32 6 @ TR St BORFUARFRARI T REHEARAE . R [F) B8 F R A8 X S R 41 7T B 2 S AR AL 17 ]
.

% 51 Hut e K BE

e B8 /M | IR | A
VDD33 | i EAT B R -0.3 36| V
Tsrore | fAHIRE -40 105 | °C

4.2 W TR

A% 6 T

' S8 Je/ME | BRI | BeRAE | AT
VDD33 | Hg A I R 3.0 3.3 3.6 V
lvpp AN e Y AL L B VA 0.5 — — | A
85 °C Jiufsid 85
S “J.%IIE . _ o
Ta TAERREE L 105 °C fiiiedl 40 105 C

4.3 HimHh A 3.3V, 25 °C)

7 HR AR 3.3V, 25 °C)

i ZH I/ M LRI IEIN ;1 LR A
Cin H R — 2 — pF
Vru o FEL ST AL 0.75xVDD'| — VDD'+0.3 | V
\%77 IRHL P A -0.3 — 0.25 x VDD'| V
7 [ R R P NGERN ) — — 50 nA
153 RCHL P A LI — — 50 nA
Vou? o HL S Y L 08xVDD'| — — Vv
Vor? AR HL P4 L — — 0.1xVDD' | V
i HLTRIHLRE (VDD'= 8.3V, Vou >= 264V,
lor — 40 — mA
PAD_DRIVER = 3)
oL KA T-HEHL (VDD'= 3.3 V, Vo, = 0.495 V, - o8 o A
PAD_DRIVER = 3)
Rpu R — 45 — Kk
Rpp R HLH — 45 — kQ
Vid nrst | &2 AR E 0.75xVDD'| — VDD+ 0.3 \Y;
JUN i
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RT7T-H LW

SH

oM | SR

N IR O A

VIL_nRST

o RN 0.3 —

0.25 xVDD'| V

1 VDD 245 LA R e A 1/O FL
2Von M Vor NI EHLACE T IS,

4.4  Ipfehitk

PRI T SEab i A BROR L T ATERS [ A B RERE A Z [RITHe . RTTA [RID AR HA TR0
(ESP32-52 A A FEARMEAY 1) RTC Felk 7468 FLETT .

4.4.1 Active i\ FRIIEE

# 8: GHIHE

TAEREGR ik WY (mA)
802.11b, 20 MHz, 1 Mbps, @19.5 dBm 310
1 802119, 20 MHz, 54 Mops, @15 dBm 220
802.11n, 20 MHz, MCS7, @13.5 dBm 205

Active (545 1T
At L 1) 802.11n, 40 MHz, MCS7, @13.5 dBm 165
s | 802.11b/g/n, 20 MHz 71
802.11n, 40 MHz 75

U DA IR R T 3.3 V IR, 25 °C HEIREE, 7E RF 5 DAL SE BN ISR . i K
SRR T 100% 1 528 s
2 W& RX Shegidmt, AMBUAE T X MIRES, CPU b F2sRARAS .

e

PAT A H _(ESP32-S2 I H S ARHAR 15 ) HAb AR X T oy A4 51T

4.4.2 HALIIFEES FIYDhkE

DU DkES bR G T ESP32-S2. ESP32-S2FH2 Fil ESP32-S2FH4 i

THET PSRAM, DREXd T BEm w5 T T 4 .

# 9: Modem-sleep i\, FIj Ikt

. ESP32-S2FN4R2 Jx ESP32-S2R2 h

IREER BB

PRI
Bk CPU Jii# (MHz) | fifiik . .
AP AR (MA) | ShEEmt B4 F (mA)!
CPU %3] 20.0 28.0
240 E2li
CPU T4 23.0 32.0
CPU Z3H 14.0 21.0
Modem-sleep?*® 160 2]
CPU T4E 16.0 24.0
80 CPU Z5H 10.5 18.4
CPU T4 12.0 20.0
15 ESP32-32-SOLO & SOLO-U #% Ak 45 v1.6
SRS (& Fr A v0.0)
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4 B

4.5

4.5.1

VEPREOLR, AMEAEARR TARRS R A A 225

2 Modem sleep iU, Wi-Fi 3584 B4 1425

3 Modem-sleep #5XF, 151 flash B ThEES . 2 flash 2k 80 Mbit/s, SPI 2 £kt flash
TIFER 10 mA,

4 10: (EIFEREX T IIFE

BisX ik IFEIAIE (uA)
Light-sleep’ | VDD_SPI #il Wi-Fi $ir1, A GPIO 4 B 5 LIRS 750
ULP ppab Bt giabs | ULP-FSM 170
TAERA? ULP-RISC-V 190
Deep-sleep | FB{RTIHFERL B S 22
RTC 5&it8¢ + RTC f7fif e 25
A RTC @Hf#Rab T TARRAS 20
KA CHIP_PU JIHiA%, ot 4T K HRAS 1

! Light-sleep #2T , SPIA 345 I_E 7, A PSRAM FThFESLAL(E > 140 pA. Hif5 A PSRAM
[ B Al 4G ESP32-S2FN4R2 J% ESP32-S2R2.,

% Deep-sleep f R, X ULP HpMbBLgRALT TARRGSHT, nIRARAE GPIO K AKTh#E 12C.

8 W R GAL T BRI REAL s B, ULP Ppah PR A% B o 0 TAE . fbsid Beas A 1%
HA AR, REVFEMAUES 22 pA.

Wi-Fi Stk Tk
Wi-Fi stk

#é 11: Wi-Fi 4 55iksdE

B (HP%)
TAR(EE DR 2412 ~ 2484 MHz
Wi-Fi i IEEE 802.11b/g/n
802.11b: 1, 2, 5.5, 11 Mbps
P 20 MHz 802.11b: 6, 9, 12, 18, 24, 36, 48, 54 Mbps
802.11n: MCS0-7, 72.2 Mbps (Max)
40 MHz 802.11n: MCS0-7, 150 Mbps (Max)
KRR PCB Rk INFR&ERAR

T AR LSRR B A 2 ] R i DX RSB T DA AR £ 2 DA
% P AN R AR SRR AL tH LU B0 Q, AN F A1 R 8 T 25 A AL T IG5 5 v i PEL
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2120 R IR LR

4.5.3 A PERE LR

IREER BB

. BoME | BRI | kKM
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — 19.5 —
802.11b, 11 Mbps — 19.5 —
802.11g, 6 Mbps — 18.0 —
802.11g, 54 Mbps — 15.0 —
802.11n, HT20, MCSO — 18.0 —
802.11n, HT20, MCS7 — 13.5 —
802.11n, HT40, MCSO — 18.0 —
802.11n, HT40, MCS7 — 13.5 —

* 13 B RBOE

o BeME | WORIE | dR KA
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — -97 —
802.11b, 2 Mbps — -95 —
802.11b, 5.5 Mbps — -93 —
802.11b, 11 Mbps — -88 —
802.11g, 6 Mbps — -92 —
802.11g, 9 Mbps — -91 —
802.11g, 12 Mbps — -89 —
802.11g, 18 Mbps — -86 —
802.11g, 24 Mbps — -83 —
802.11g, 36 Mbps — -80 —
802.11g, 48 Mbps — 76 —
802.11g, 54 Mbps — -75 —
802.11n, HT20, MCSO — -92 —
802.11n, HT20, MCS1 — -88 —
802.11n, HT20, MCS2 — -85 —
802.11n, HT20, MCS3 — -83 —
802.11n, HT20, MCS4 — -79 —
802.11n, HT20, MCS5 — ~75 —
802.11n, HT20, MCS6 — -73 —
802.11n, HT20, MCS7 — -72 —
802.11n, HT40, MCSO — -89 —
802.11n, HT40, MCS1 — -85 —
802.11n, HT40, MCS2 — -83 —
802.11n, HT40, MCS3 — -79 —
802.11n, HT40, MCS4 — -76 —
802.11n, HT40, MCS5 — -72 —
WF
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IREER BB

13-4 Ll

—_ oM | g | s

(dBm) | (dBm) | (dBm)
802.11n, HT40, MCS6 — -70 —
802.11n, HT40, MCS7 — -68 —

A4 ko

i oMl | BRI | kKM

(dBm) | (dBm) | (dBm)
802.11b, 1 Mbps — 5 —
802.11b, 11 Mbps — 5 —
802.11b, 6 Mbps — 5 —
802.11b, 54 Mbps — 0 —
802.11n, HT20, MCSO — 5 —
802.11n, HT20, MCS7 — 0 —
802.11n, HT40, MCSO — 5 —
802.11n, HT40, MCS7 — 0 —

A 15: ZBiE M

ik WA | WORIGE | dR KA

(dB) (dB) (dB)
802.11b, 11 Mbps — 35 —
802.11b, 6 Mbps — 31 —
802.11b, 54 Mbps — 14 —
802.11n, HT20, MCSO — 31 —
802.11n, HT20, MCS7 — 13 —
802.11n, HT40, MCSO — 19 —
802.11n, HT40, MCS7 — 8 —
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