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1.1 Febk
MCU USB 1.1 OTG. ADC. DAC. filtfifsas . 1
Ja%
o [ ESP32-S2 ;i B+, Xtensa® #ifZ 32 i1 LX7 14 Rsitr
APRES, LEFEE 240 MHz [P % o 40 MHz 4% 5 4%
* 128 KB ROM e 4 MB SPI flash
e 320 KB SRAM
e 2 MB PSRAM

e 16 KB RTC SRAM

TR/t R 3.0~3.6V

Wi-Fi B TAERLEEVER : -40 ~ 85 °C

* 802.11 b/g/n o PRSP (18 x 31 x 3.3) mm

o iR 5 150 Mbps

o WiE 4 (TX/RX A-MPDU, RX A-MSDU) NIE
o 0.4 s {R3[a] [ o FRAIE: RoHS/REACH
o TAE(EETMIETER: 2412 ~ 2484 MHz e RFi\ill: FCC/CE-RED/SRRC
Wi
ik

o Mgl GPIO, SPI, LCD #:11. UART, I°C,
12S. Camera 1. IR. fkrtit%#s. LED PWM, e HTOL/HTSL/UHAST/TCT/ESD

1.2 fiiik

ESP32-S2-WROVER #1 ESP32-S2-WROVER-| 123 {1 % Wi-Fi MCU #i4H, Thigm ok, HAFEmsMERD, 1
T s ks, MR ESER.

ESP32-S2-WROVER 3} Al PCB #i# K4k, ESP32-S2-WROVER-| 5% IPEX K4k, Wiyt sE 17 4 MB SP
flash F1 2 MB SPI PSRAM. A< SCRYE 47 S ] FaX Wik Bl . A4 iy 3T WA B~ R PR -

1 Bl E R

g MBS Flash | PSRAM | B RS (mm)

ESP32-S2-WROVER (PCB)
ESP32-S2-WROVER-| (IPEX)

ESP32-S2 | 4MB | 2MB | (18.00+0.15)x(31.00+0.15)x(3.30+0.15)

VLK
1. A 34T AR O/ flash A4 .
2. UFL B ROF R ES 7.3,
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17 i

ESP32-S2-WROVER Fil ESP32-S2-WROVER-| 3R {1 & ESP32-S2 i A, ESP32-S2 ik H-#4#; Xtensa® 32 {if
LX7 HAZAb RS, TARMIR R 240 MHz, I PRl ASC P CPU [ HL YR, ) I ARTIAE MG P25 I 00 MBI IR S A
A B A R 7SR (. ESP32-S2 iR K T F B RSN, A14E SPI. 12S, UART. 12C. LED PWM, LCD $
I, Camera #21. ADC, DAC, fili#bifeikds . iR G Z 1k 43 /> GPIO, DAL —1~4# USB 1.1 On-The-Go
OTG) 1.

e
* KT ESP32-S2 i H I L5 EiE S % 30 _(ESP32-S2 i ARHIAR 15) o

1.3 H
o G JHRIIFE IoT f£ Hub o R
o SETRIIKE IOT e i o TALHENk
o LR L o FEL )

o OTT M &/M TG

e USB ¥4

o FHAE

o RS T/IAET

o ifE i

o Wi-Fi I EL
o KB
o Mesh [%% o WEEHEUL T
* e o £ &EK
o BRESSm il b o FHE POS W
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3.3 Strapping &

4 SR

41 St KA EE

4.2 FEWCTAERM

4.3 HHAFHE B8V, 25 °0)

4.4 HFEEE

4.5 Wi-Fi 55
451 Wi-Fi S5
452 RYHERTERERRS
4.5.3 BRI RERRS

5 iAipE
6 APl A

A W W W

10
11

13
13
13
13
14
15
15
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16
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20

7 B SHH PCB Bl 3kE 2

71 BHRSE
7.2 PCB $}%: &
7.3 UFLETRSF

8 ik
8.1 AFfifiA{E
8.2 ESD

8.3 R HIZ
9 MAC Hihlfil eFuse
10 22 2] ¥t

10.1 DhiE%OR}
10.2 AW

fesirhose
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2. Dfig kA

2. gkl

(I | T —————— —— — — —— — — —— —
{ 40 MHz ESP32-S2-WROVER ]
V | Crystal Antenna |
I [ T I
I RF Matching I
ESP32-S2
| EN GPIOs N
I T | VDD_SPI l VDD_SPI | = I
) [ SPICSO SPICS1 <
I 5 SPICLK SPICLK % I
| T [0, s & |
o [spwp sio2 | 7
l ) | SPIHD sios o J
e e . g
1: ESP32-S2-WROVER YjfigHul&]
e —————————————— —_—
[ 40 MHz ESP32-S2-WROVER-I ]
3V3 I Crystal I Antenna
I [ I
I RF Matching {{ O I
ESP32-S2
| EN GPIOs J
I T VDD_SPI J VDD_SPI > I
) [ISPICSO SPICS1l <C
I < [SPicik SPICLK (n/:) I
| T 28, 2 € |
o SPIwP S102 E
l ) |SPIHD sios ) & J
e e . . . . . . S S . S S E— —
P¢l 2: ESP32-S2-WROVER-I BjfigHekl
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3. EME X

B
A R R T BEAL AR KB BRI S 5T 7.1 SR T 8.

3.2 FHid

BAULE 42 MEH, HRiiRS Ik 2.

* 2: I L
Eas 7| A | Yige
GND 1 P e
3v3 2 P | fitif
100 3 I/O0/T | RTC_GPIO0, GPIOO
|01 4 I/0/T | RTC_GPIO1, GPIO1, TOUCH1, ADC1_CHO
102 5 I/0/T | RTC_GPIO2, GPIO2, TOUCH2, ADC1_CH1
103 6 I/0/T | RTC_GPIOS, GPIO3, TOUCHS, ADC1_CH2
104 7 I/O0/T | RTC_GPIO4, GPIO4, TOUCH4, ADC1_CH3
105 8 I/O0/T | RTC_GPIO5, GPIO5, TOUCH5, ADC1_CH4
106 9 I/0/T | RTC_GPIO6, GPIO6, TOUCH6, ADC1_CH5
107 10 I/0/T | RTC_GPIO7, GPIO7, TOUCH7, ADC1_CH6
108 11 I/0/T | RTC_GPIOS8, GPIO8, TOUCHS, ADC1_CH7
109 12 I/O/T | RTC_GPIO9, GPIO9, TOUCH9, ADC1_CHS8, FSPIHD
1010 13 I/0/T | RTC_GPIO10, GPIO10, TOUCH10, ADC1_CH9, FSPICSO0, FSPIIO4
1011 14 I/O/T | RTC_GPIO11, GPIO11, TOUCH11, ADC2_CHO, FSPID, FSPIIO5
1012 15 I/0/T | RTC_GPIO12, GPIO12, TOUCH12, ADC2_CH1, FSPICLK, FSPIIO6
1013 16 I/O/T | RTC_GPIO13, GPIO13, TOUCH13, ADC2_CH2, FSPIQ, FSPIIO7
1014 17 I/O0/T | RTC_GPIO14, GPIO14, TOUCH14, ADC2_CH3, FSPIWP, FSPIDQS
1015 18 I/O0/T | RTC_GPIO15, GPIO15, UORTS, ADC2_CH4, XTAL_32K_P
016 19 I/O0/T | RTC_GPIO16, GPIO16, UOCTS, ADC2_CH5, XTAL_32K_N
1017 20 I/0/T | RTC_GPIO17, GPIO17, U1TXD, ADC2_CHe6, DAC_1
1018 21 I/0/T | RTC_GPIO18, GPIO18, UTRXD, ADC2_CH7, DAC_2, CLK_OUT3
1019 22 I/0/T | RTC_GPIO19, GPIO19, UTRTS, ADC2_CH8, CLK_OUT2, USB_D-
1020 23 I/O0/T | RTC_GPIO20, GPIO20, U1CTS, ADC2_CH9, CLK_OUT1, USB_D+
1021 24 I/O0/T | RTC_GPIO21, GPIO21
1026 25 | 1/O/T | SPICS1, GPIO26 (35 344 F A7 36 )
GND 26 P £l
1033 27 I/O0/T | SPIIO4, GPIO33, FSPIHD
1034 28 I/O/T | SPIIO5, GPIO34, FSPICSO
1035 29 I/O0/T | SPIIO6, GPIO35, FSPID
1036 30 I/O0/T | SPIIO7, GPIO36, FSPICLK
1037 31 I/O/T | SPIDQS, GPIO37, FSPIQ
1038 32 I/O0/T | GPIO38, FSPIWP
1039 33 I/O/T | MTCK, GPIO39, CLK_OUT3
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3. EME X

T o | XA | e
1040 34 | I/O/T | MTDO, GPIO40, CLK_OUT2
1041 35 | I/O/T | MTDI, GPIO41, CLK_OUT1
1042 36 | I/O/T | MTMS, GPIO42
TXDO 37 | I/O/T | UOTXD, GPIO43, CLK_OUT1
RXDO 38 | I/O/T | UORXD, GPIO44, CLK_OUT2
1045 39 | I/O/T | GPIO45
1046 40 I GPIO46
TR
EN 41 LT S 4 S
HEEARELL EN P 2.
GND 42 P Fetb
A

o R 1026 21 HIEA M TR LA A PSRAM i CS i, ARI T HABIIRE
o SMAE M ECES % _(ESP32-S2 FARMKE 1Y .

3.3 Strapping £

ESP32-S2 Jt45 3 /|~ Strapping 4 : GPIO0. GPIO45. GPIO46, ESP32-S2 ff) Strapping 4 -5 141 A% BN 1
REWT, WIZHET 5 w3t RZA:

* GPIOO =100
* GPIO45 = 1045
* GPIO46 = 1046
BAFRT AR A7 “GPIO_STRAPPING” i JLAME ) strapping f{E.

SHMRGEN (FREAL. RTCEIIMESL. KIEE L. B E 1M (@nalog super watchdog) & 1 .
PRI BRI AL) WA, Strapping 45 BIXT E O E G B RESGT AR PR, BUFEED <07
A7, FHARFRRLE B B P

100, 1045, 1046 BRIAZERE AR EHL/ Tz AR L4 B BA ST s TR MR B AL T R YU,
PR _E AL/ L R X LA B AR A BRI

Neg7g Strapping MY(E, PRI RARZ AN N B/ R pH , 38 MO 200 MCU 1y GPIO fisiil ESP32-S2 i
HLE Strapping & L F- .

ST, Strapping 4 BN 8 A 2 REAH [ -

W i Strapping 4IRS SIBE S 3 .

& Zm

& 3: Strapping i

VDD_SPI B /% ¢
B R 3.3V 1.8V
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1045 2 | Fa o E
ARG R

=11 NN SPI jF g5 TEJE R
100 Fi 1 0
1046 B TCRIi 0

G Jeshid e, #Eiil ROM Code T8I * 4
EH EINN IEHATED HRFTED
1046 A HEILES 4 45100 HEILES 4 45100
B

1. BT DA B E A, TERSERE “VDD_SPI HLE” IsE .«
2. GPIO 46 =1 H. GPIOO = 0 AR H[ffi .
3. Wil flash 1 TAEHL EBAIA R 8.3V (VDD_SPI ity ), Fr DAL AT 1045 iy EhrdafH R1 BRIAA B, 17
B, 3 EAE T 1045 I PRSI ZH. F LR SN R 26 1045 Hi .
4. ROM Code I-HLFTEIERIAE L TXDO 45/, ATPAHT eFuse f#% il YJ#:5] DAC_1 (I017) & .
5. eFuse [y UART_PRINT_CONTROL
Off, EHIIEFATE, A5Z 1046 £
1 HF, 1046 25 0: EHLIEFFTE; 1046 2 1: EHAITHI
2, 1046 K 0: LHIAFTED; 1046 4 10 FHLIERTH.
S, FHAITH, 321046 £l .
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4. R

4. AU

4.1 HaRHp KBUE

& 4 di KBUE

=2 SR f/ME | BRI | BT
VDD33 P YRS T -0.3 36 |V
TsrorE A -40 85 | °C

4.2 W TR

% 5 W LAEAAE

(i 24 H/ME | YA | BoRfE | B
VDD33 R YU I P 3.0 3.3 36 |V
lvpp AR HEL VR A L RO 0.5 — — A

T A T AR ~40 — 85 | °C
Humidity 125 — 85 — | %RH

4.3 Himh A 3.3V, 25 °C)

% 6: L URFE 3.3 V, 25 °C)

e ZH BoME | MAEYE | RKE | B
Cin (=1 IR — 2 — pF
Vig B AL 0.75 x VDD — VDD +0.3 |V
Vip R HL P4 A L -0.3 — | 025xVDD |V
e 1o FL P AL — — 50 nA
iz AR HL P4 A L 3 — — 50 nA
Vor? T PR R 0.8 x VDD — — v
Vor® ARG RS- LS — — | 01xVDD |V
on EHLSERIELE (VDD = 3.3V, Vo >= 2.64 V, . 20 o A
PAD_DRIVER = 3)
os {GH PR (VDD = 8.3 V, Vo = 0495 V, B o B A
PAD_DRIVER = 3)
Rpu ot AN e — 45 - kQ
Rpp g AN e — 45 - kQ
Vin_nrst | B85 ZAREHHLE 075xVDD | — VDD +0.3 |V
Vipngst | A ENHIE -0.3 — 0.25x VDD | V
R
1. VDD 2 1/O fyfkHs i .
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4. R

| 2. Vou M Vor N B A& R A .

4.4 Opfehit

ESP32-S2 R JH T ety IR AR, W ATEAR R IR 2 R Y] e 6 TN R SO AR F 5, 1R
(ESP32-S2 Fr ARBIME Y FFEEST RTC Ao ik it 572,

* 7 HHBIRE

TR filiidk M (L
802.11b, 20 MHz, 1 Mbps, @19.5 dBm | 190 mA | 310 mA

T 802.11g, 20 MHz, 54 Mbps, @15 dBm | 145 mA | 220 mA

Active (BHETAE) 802.11n, 20 MHz, MCS7, @13 dBm 135 mA | 200 mA
802.11n, 40 MHz, MCS7, @13 dBm 120 mA | 160 mA

RX 802.11b/g/n, 20 MHz 63 mA | 63 mA

802.11n, 40 MHz 68 mA | 68 mA

R

o PALEIIRERUE AT 3.3V -, 25 °C MBI E, 15 RF 8 AL SIS R . Py SRS BT 50% 11
2 EE A .
o MR RX IFEREIT, AT CHIRAS, CPU ALT idle R

% 8: RHIFEBR Fryshie

TR ik B AU
240 MHz 22 mA
Modem-sleep CPU b+ TAEIRES | 160 MHz 17 mA
IEH#EE: 80 MHz 14 mA
Light-sleep — 550 pA
ULP thsbBRARAL T TAERES 235 A
ARG s i AT 22 uA @1% duty

Deep-sleep
RTC Emtes + RTC fEfifiss 25 pA
A RTC E AL T TR 20 pA
KM CHIP_PU AR, & 1AL e PR AS 1 pA

UK

o Il Modem-sleep IhEESRRT, CPU AT TAEMRZS, cache 467 idle R,

o 1E Wi-Fi FFE 5T, B &FE Active il Modem-sleep B2 [ D), ke 2AEMFERZEL .
* Modem-sleep #:0F, CPU St | gl 4k, AT CPU a0 1] i) Shik o

* Deep-sleep #ix(T, X ULP PpAbBRERALT TARIRASHS, WTPA#RAE GPIO RARII#E PC.

o 24 Z S b T REAR T REAL B MR, ULP B b BB ol A% B M TR . Ml sl 1% 25 THE, &
SLOIFEIAUE N 22 pA.
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4. R

4.5 Wi-Fi S}
4.5.1  Wi-Fi SHi45

# 9: Wi-Fi SPpikerk

£33

filiidk

TARAETE AR !

2412 ~ 2484 MHz

Wi-Fi P

IEEE 802.11b/g/n

11b: 1,2, 5.5, 11 Mbps

20 MHz 11g: 6,9, 12, 18, 24, 36, 48, 54 Mbps
M2, \%; (
e 11n: MCS0-7, 72.2 Mbps (Max)

40 MHz 11n: MCS0-7, 150 Mbps (Max)
P PCB %%, IPEX Kk

1. TARETE A OIRRE R R AT G FE SR sO R A ALEARTE o B0 T DA B T A (s DR T
2. fH IPEX KRB th AT 50 Q, AT IPEX KL AT JoFs X4 i P

4.5.2 KOS TERERLR

% 10: e atas PERERLRG

ZH M AU | B
11b, 1 Mbps 19.5
11b, 11 Mbps 19.5
119, 6 Mbps 18
S 119, 54 Mbps 15 dBm
11n, HT20, MCSO 18
11n, HT20, MCS7 13.5
11n, HT40, MCSO 18
11n, HT40, MCS7 13.5

T AR EGAIER ZER, P T ARG A R

IREER BB
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4. WU

4.5.3 felcdsPERE LR

26 11z Hlk s PERERLRG

24 G HAUE | A
1 Mbps -97
2 Mbps -95
B >:5 Mops %8 | 4Bm
- 11 Mops -88
6 Mbps -92
9 Mbps -91
12 Mbps -89
18 Mbps -86
24 Mbps -83
36 Mbps -80
48 Mbps 76
54 Mbps —74
11n, HT20, MCSO0 -92
11n, HT20, MCS1 -88
11n, HT20, MCS2 -85
11n, HT20, MCS3 -82
S R AT 11n, HT20, MCS4 —79 4Bm
11n, HT20, MCS5 -75
11n, HT20, MCS6 —73
11n, HT20, MCS7 72
11n, HT40, MCSO0 -89
11n, HT40, MCS1 -85
11n, HT40, MCS2 -83
11n, HT40, MCS3 —79
11n, HT40, MCS4 —76
11n, HT40, MCS5 -72
11n, HT40, MCS6 -70
11n, HT40, MCS7 68
11b, 1 Mbps 5
11b, 11 Mbps 5
119, 6 Mbps 5
kBT 119, 54 Mops 0! dom
11n, HT20, MCSO 5
11n, HT20, MCS7 0
11n, HT40, MCS0 5
11n, HT40, MCS7 0
11b, 11 Mbps 35
119, 6 Mbps 31
119, 54 Mbps 14
RIS 11n, HT20, MCSO0 31 | dB
11n, HT20, MCS7 13
IRE(E AR 16 ESP32-S2-WROVER & ESP32-S2-WROVER-! $ AR#ik 45 V1.0
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4. HL R

SR Cilis AME | BT
11n, HT40, MCS0 19
11n, HT40, MCS7 8
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o

0" A S-S EE 1-HINOHM-2S-26dST ® HIAOHM-CS-2edS3

EE 1

@
H

R

8l

5. B

The values of C1 and C4 vary with

the selection of the crystal. cone

The value of R4 varies with the actual CI

)
FLASH-3V3

GND

VDD33 ey
PCB board. T80 T80
c2 c3
VD33
100pF 1uF
VD33
GND GND R4
s 4 40MHz(+10ppm)
0.1uF CHIP_PU
[ GPIO46
VDD33 = T GPIO45.
GND Y 0 UORXD
L, ontf R3 499 UOTXD
GPIO4Z
ce c7 cs co GPIO4T
GPIO40
10uF 10F 0.1uF 0.10F GND GPI030
1 1 1 1 = L]
GND GND GND GND —‘ ‘
ANT1 5 @ c10 VDD33 VD33 Pin.1
1 [ O 1uF GND
2 2E8%%582R2E8238 N R
& 28823808EER0EE = or Pin.2
agSER §5= =
= To kK76 'y GND
ono, © g " LESD8D33CATSG  Pin. 3
1 ANTI R7\ 0 RFE_ANT,_ 12 TBD,LAN_IN —2 1 = peitee] 37 100
2 o o2 VDD3P3 GPIO36 2 L Pin.4
PEEANT VDD3P3 GPIO35 34 GND o1
- 5 GPIOO GPIO34 X
Teb TEb GPIOT GPIOS3 — Pin.5
— — — 5 GPIO2 SPID Q 102
N 3 9 GPIO3 SPIQ 5 X
GND GND GND GPIO4 SPICLK BRI~ S IP;’; 6
GPIOS SPICSO
The values of C11, L2 and C12 O GPIOB SPIWP J:‘AVDP N
vary with the actual PCB board. GPIO7 o SPIHD IP;‘Z 7
GPIOB = VDD _SPI 55—
GPIO9 Loz o SPICS1 — — ;
NC: No component. [2e0v] 4 VOD_SPI Pin.8
cruosf88 _ ocgs 3 105
855555, 0008888 Pin.9
————— 220922482 .
cooon aaon c14
5565655K336586 106
(Y] o ESPaZS: fo.1ur [1uF Pin.10
= = 107
GND GND i
vDD33 vDD33 Ipsg' 11
? Pin.12
cis ci6 109
Pin.13
0.AuF ofefololsl = 0.1uF 1010
= eRRRR 8l = Pin.14
= o .
GND {5l o] ono Toll
Pin.15
VDD_SPI Flash and PSRAM VDD_SPI 1012
Pin.16
1013
us “
SPICSO 8 5 SPID SPICS1 1 8 5 SPID
ics B Dl cs > susio0 F——————
SPICLK P oo |2 spiQ SPICLK 6] o sorsio1 -2 spiQ
SPIHD oo 2 meld SPIWP SPIHD Tlsos g sio2f2 SPIWP
<

PSRAM-3V3
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