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100 4 I/0/T | RTC_GPIOO, GPIOO
101 5 I/0/T | RTC_GPIO1, GPIO1, TOUCH1, ADC1_CHO
102 6 I/0/T | RTC_GPIO2, GPIO2, TOUCH2, ADC1_CH1
103 7 I/0/T | RTC_GPIO3, GPIO3, TOUCH3, ADC1_CH2
104 8 I/0/T | RTC_GPIO4, GPIO4, TOUCH4, ADC1_CH3
105 9 I/0/T | RTC_GPIO5, GPIO5, TOUCHS5, ADC1_CH4
106 10 I/0/T | RTC_GPIO8, GPIOB, TOUCHB, ADC1_CH5
107 1 I/0/T | RTC_GPIO7, GPIO7, TOUCH7, ADC1_CH6
108 12 I/0/T | RTC_GPIO8, GPIO8, TOUCHS, ADC1_CH7
109 13 I/0/T | RTC_GPIO9, GPIO9, TOUCH9, ADC1_CHS8, FSPIHD
1010 14 I/0/T | RTC_GPIO10, GPIO10, TOUCH10, ADC1_CH9, FSPICSO, FSPIIO4
1011 15 I/0/T | RTC_GPIO1, GPIO11, TOUCH11, ADC2_CHO, FSPID, FSPII05
1012 16 I/0/T | RTC_GPIO12, GPIO12, TOUCH12, ADC2_CH1, FSPICLK, FSPIIO6
1013 17 I/0/T | RTC_GPIO13, GPIO13, TOUCH13, ADC2_CH2, FSPIQ, FSPIIO7
1014 18 I/0/T | RTC_GPIO14, GPIO14, TOUCH14, ADC2_CH3, FSPIWP, FSPIDQS
1015 19 I/0/T | RTC_GPIO15, GPIO15, UORTS, ADC2_CH4, XTAL_32K_P
1016 20 I/0/T | RTC_GPIO16, GPIO16, UOCTS, ADC2_CH5, XTAL_32K_N
1017 21 I/0/T | RTC_GPIO17 GPIO17, UITXD, ADC2_CH6, DAC_1
1018 22 I/0/T | RTC_GPIO18, GPIO18, UTRXD, ADC2_CH7 DAC_2, CLK_OUT3
1019 23 I/0/T | RTC_GPIO19, GPIO19, UIRTS, ADC2_CHS8, CLK_OUT2, USB_D-
1020 24 I/0/T | RTC_GPIO20, GPI020, UICTS, ADC2_CH9, CLK_OUT1, USB_D+
1021 25 I/0/T | RTC_GPIO21, GPIO21
1026 2 26 I/0/T | SPICS1, GPI026
NC 27 — |z
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1034 29 I/0/T | SPIIO5, GPIO34, FSPICSO
1035 31 I/0/T | SPIIOB, GPIO35, FSPID
1036 32 I/0/T | SPIIO7, GPIO36, FSPICLK
1037 33 I/0/T | SPID@S, GPIO37 FSPIQ
1038 34 I/0/T | GPIO38, FSPIWP
1039 35 I/0/T | MTCK, GPIO39, CLK_OUT3
1040 36 I/0/T | MTDO, GPIO40, CLK_OUT?2
1041 37 I/0/T | MTDI, GPIO41, CLK_OUT1
1042 38 I/0/T | MTMS, GPI042
TXDO 39 I/0/T | UOTXD, GPI043, CLK_OUT1
RXDO 40 I/0/T | UORXD, GPI044, CLK_OUT?2
1045 M I/0/T | GPI045
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AR ThAESE 1 T ESP32-S2. ESP32-S2FH2 il ESP32-S2FH4 i . ESP32-S2FN4R2 J% ESP32-S2R2 i
TEE A PSRAM, ZhREAE v BERS = F R REE

% 13: Modem-sleep Bi Frysikt

YR
X it X . .
= CPU ik (MHz) | T8 SEEIBIA K (MA) | SMEEBIAIF (mA)'
CPU =5 20.0 28.0
240 =
CPU T4E 23.0 32.0
CPU 25}, 14.0 21.0
Modem-sleep?3 160 =
CPU T4E 16.0 24.0
W
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F13-f L
PRI
£ CPU 4% (MHz2) e ShBERFEI A Y (MA) | bl 4 IF (mA)'
80 CPU 754 10.5 18.4
CPU T4E 12.0 20.0

VBB R, AMREARE TARRGS TR TR,
2 Modem sleep &R, Wi-Fi 565 B 145,
8 Modem-sleep i, 711 flash FHhEEL G . % flash 2% 80 Mbit/s, SPI 2 £ flash

RITIFER 10 mA,
4 14: IEITREBER PSR
TR ;| LRI (uA)
Light-sleep’ | VDD_SPI il Wi-Fi #éiH,, i GPIO S M i FLRAS 750
ULP Hipab PEES AL T ULP-FSM 170
TARRES? ULP-RISC-V 190
Deep-sleep | HHRIIFE (L s A 22
RTC “EHH2E + RTC fifigse 25
{UH RTC @ Rf#Ab T TARRES 20
P! CHIP_PU BIFIAG, it F Ak T KPR 1

! Light-sleep #F, SPIAIFCAM B, BB PSRAM (R FESLANE K 140 pA. WA £ W
PSRAM :0s BBl 4% ESP32-S2FN4R2 J ESP32-S2R2.

2 Deep-sleep st R, X ULP HMEHREAL T TARIRZSHS, TTUABRME GPIO JAEIIHE 12C.

3 o4 2 G5 A0 TR TR A SRS WA i, ULP bbb B B8 0 8 LI T 40 o Mg IR A 196
GZSHTAE, REEHEIALE, 22 pA.

4.5 Wi-Fi S5
4.5 Wi-Fi S b i

¢ 15: Wi-Fi SHsibxE

HFr ik
TARETE LA 2412 ~ 2484 MHz
Wi-Fi #ipis IEEE 802.11b/g/n
802.11b: 1, 2, 5.5, 11 Mbps
el 20 MHz 802.11g: 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)
REHR PCB K&k, SMBRLIERSR

VLA ORI A £ B A B X AR . P T DA B LR AR AR
2 FH AN R L M B O BEEEL A L BELAL R 50 0, 8 Y SIS T 4 4 2 OS2 T TG 75 56 vt P

D
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4 HTRRE

4.5.2  Wi-Fi 3P0 5SS (TX) Bk
HRAR S OAE R R, AT DARCE % 5128 B AR . BUATIRIEILE 16,
4 16: BB B EVM K56 8021 ity 4 5t oy %

. B/ | RN | BeRAE

(dBm) | (dBm) | (dBm)
802.11b, 1 Mbps — 19.0 -
802.11b, 11 Mbps — 19.0 —
802.11g, 6 Mbps — 175 —
802.1g, 54 Mbps - 175 —
802.11n, HT20, MCSO - 17.5 —
802.11n, HT20, MCS7 - 16.5 —
802.11n, HT40, MCSO — 175 —
802.11n, HT40, MCS7 - 16.5 —

A 17: %S EVM Bl
. B | e | kR
(dB) | (dB) (dB)

802.11b, 1 Mbps, @19 dBm — -25.0 -10
802.11b, 11 Mbps, @19 dBm — -25.0 -10
802.11g, 6 Mbps, @17.5 dBm — -25.0 -5
802.11g, 54 Mbps, @17.5 dBm —| 285 25
802.11n, HT20, MCSO, @17.5 dBm — -27.0 -5
802.11n, HT20, MCS7, @16.5 dBm — -30.0 —27
802.11n, HT40, MCSO, @17.5 dBm — —270 -5
802.11n, HT40, MCS7, @16.5 dBm — -30.0 —27

4.5.3 Wi-Fi JBiitiias (RX) Bk

% 18: el R

. B | somg | o
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps —| 965 —
802.11b, 2 Mbps — | 940 —
802.11b, 5.5 Mbps —| 915 —
802.11b, 11 Mbps — -88.0 —
802.11g, 6 Mbps — -92.0 —
802.11g, 9 Mbps — | 905 —
802.11g, 12 Mbps - -89.0 —
802.11g, 18 Mbps — -87.0 —
802.11g, 24 Mbps — | -84.0 —
PUN ]
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IREER BB

A AN

. BoME | R | Bt
(dBm) | (dBm) | (dBm)

802.11g, 36 Mbps — | -80.0 —
802.11g, 48 Mbps — | -76.0 —
802.11g, 54 Mbps — ~74.5 —
802.11n, HT20, MCSO — -91.5 —
802.11n, HT20, MCST — | -885 —
802.11n, HT20, MCS2 — | -86.0 —
802.11n, HT20, MCS3 — | -83.0 —
802.11n, HT20, MCS4 — | -79.0 —
802.11n, HT20, MCS5 — | -75.0 —
802.11n, HT20, MCS6 — -73.5 —
802.11n, HT20, MCS7 — | -72.0 —
802.11n, HT40, MCSO — | -89.0 —
802.11n, HT40, MCS1 — | -86.0 —
802.11n, HT40, MCS2 — | -835 —
802.11n, HT40, MCS3 — -79.5 —
802.11n, HT40, MCS4 — | -76.0 —
802.11n, HT40, MCS5 — | 720 —
802.11n, HT40, MCS6 . -70.5 —
802.11n, HT40, MCS7 — | -69.5 —

A 19: g koL T

_— B/ | IR | BRORAE
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — 5 —
802.11b, 11 Mbps — 5 —
802.11g, 6 Mbps — 5 —
802.11g, 54 Mbps — 5 —
802.11n, HT20, MCSO — 5 —
802.11n, HT20, MCS7 — 5 —
802.11n, HT40, MCSO — 5 —
802.11n, HT40, MCS7 — 5 —

A& 20: 4RI rih

o B/ | IR | BeORAE
(dB) (dB) (dB)

802.11b, 1 Mbps — 35 —
802.11b, 11 Mbps — 35 —
802.11g, 6 Mbps — 31 —
W

19
S SRR UL
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IREERRRHK

*20 - kW
. BoME | IRGE | kKM
(dB) (dB) (dB)
802.11g, 54 Mbps — 14 —
802.11n, HT20, MCSO — 31 —
802.11n, HT20, MCS7 — 13 —
802.11n, HT40, MCSO — 19 —
802.11n, HT40, MCS7 — 8 —
20 ESP32-S2-MINI-2 & MINI-2U 3% AR EHE 5 V11

S SRR UL
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VLA SRV AE N2-INIAL R 2-INIW-2S-2€dS3

5 B4IkHEp

B2 AT TCIF R HL B A

The values of C1 and C4 vary with
the selection of the crystal.
VDD33 The value of R4 varies with the actual
PCB board.
c2 c3
100pF 1uF|
CHIP_PU
VDD33 = = GPI046
GND GND GPIO45
UORX
) R3 499 UoTXl
c5 GPIO42
GPIO41
0.1uF GPIO40
GND 5 GPIO39
VDD33 = = °
T GND
L1~~~2.0nH
] ~ olvls|m|n|=|o|o|o|s o |v|< [0 C10 VDD33 62
o SeLLZILOQNFDOX 0.1uF VDD33
10uF uF o JouF 100pF] z 38,83z rzE5800 T
2a>ZZ>05895=2 5= =
= = =i =i 5O xx 02 & GND GPIO0 1
8 GPIO
a 42 GPIO38 GPIO
LNA_IN VDDA > GPIO38 77 GPIO37 GPIO
LNA_IN GPIO37 g GPIO36 GPIO
VDD3P3 GPIO36 [3g GPIO35 PO
b VDD3P3 GPIO35 5
GPIOO 38 GPIO34 GPIO6
GPIO GPIOO GPIO34 3= GPI033 GPIO7
SPio 7 GPIO1 GPIO33 [35 PO
PIo 5] GPIO2 SPID [—35—X GPIo
PO 5 GPIO3 SPIQ 35— GPIO
SPio 5] GPIO4 SPICLK (33— SPIO
GPIOE GPIO5 SPICSO (35—
The values of C11, L2 and C12 — GPIO6 SPIWP [o5—x 3
vary with the actual PCB board. GPIo8 GPIO7 ° SPIHD (=55~
= GPIO8 =/ VDD_SPI 55— PlO2
Lpis GPIO9 Oaz o  spicst 2 ———CFIO%6. vbpss
m,x‘x' &, [
OraoxP8S_ (ogfx 3 _|cia
000008 OO0 = VDD_SPI
ooaoodQRRE<<oaogon 0.1uF 1uF
CO0O0O0O>XX0O00O>0
ut [ ESP32-S2FH4 = = —
VDD33 ClRERPRISRIRRIQICNR| ESP32-s2FN4R2 GND  GND  VDD33
GND
c15 c16
0.1uF] | wl|o[~[w|olo| < 0.1uF
N
L olololojo| olololelolo] © L
= ojajojo|a alojola oo ['N -
GND O|o|s|ofo| o|o[o|o|olc| ¢  GND

ESP32-S2-MINI-2

GND

EN
1046
GND
GND
1045

RXDO
TXDO
1042
1041
1040
1039
1038
1037
1036
1035

GND

CHIP_PU
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O
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VLA SRV AE N2-INIAL R 2-INIW-2S-2€dS3

GND
The values of C1 and C4 vary with c1l
the selection of the crystal. el
VDD33 The value of R4 varies with the actual
PCB board.
c2 c3|
100pF 1uF
CHIP_PU GND
VDD33 = — GPI046 =
? GND GND GPI045
UORXD
© R3 499 U0TX
C5 GPI042 —lo|o|o|s|o vl |m|nf=|o|o|o s |©!
GPI041 © OO0 WO O [LO |LO |LO O |LO (WO [SF | <F | <F | <
0.1uF GND GP1040 oocoooooooogogoooog
& GPIO39 62 <zzzzzzzzzzzzzzZ 65
VDD33 — = GNDE O D000 000050000 GND
? GND ! VDD33 45 CHIP_PU
Li~v~~2.0nH GND EN 724 GPI046
5 ©|oly 322 15(ele g2 C10 VDD33 GND 1046 |
c6 c7 c8 c9 NN GPIOD 7 |3c\>/g gmg v
1ouF iUk o1 0.1uF S RE3%73E8R%2E8R88 O1uF S 21101 1045 [ SRI045
! : i 6 902200 EESSEE = oS 102 RXDO (g U0TRD
20 ><2>0595= 5= = 103 XDO
= = = Io Xk™ 0O e GND GPIO4 8 E£SP32-S2-MINI-2U 38 GPIO42
GND GND GND © 8 GPIO 9| 104 ~S2-MINI- 1042 1737 GPIOAT
8 42 GPI038 GPIO6 0|95 1041 756 GPIO40
RF_ANT L2 TBD.  LNA_IN VDDA > GPIO38 77 GPI037 GPIO7 106 1040 755 GPI039
Y LNA_IN GPIO37 75 CPIO36 GPIo8 107 1039 [—32 GPio3s
7| voD3P3 GPIO36 [3g GPIO35 GPIO0 108 1038 [5 CRIO37
<feofouf ANTI C1 c12 VDD3P3 GPIO35 109 1037 [—3
GPIOO 38 GPIO34 GPIO10 1 32 GPIO36
CONN e 18D PO GPIOO GPIO34 57 CPIO33 CPIOTT 51010 1036 [—3 CPIO3E
GPIO2 - GPIO1 GPIO33 (35 1011 1035
= = = GPIO3 g | GPlO2 SPID 735 63 64
GND GND GND GPIO4 5| GPIO3 SPIQ 37 GND SRIROERIRTE,8%S GND
GPIO5 0| GPIO4 SPICLK |33 00000000000 =Z000
GPIO6 GPIO5 SPICSO 35 Uz
The values of C11, L2 and C12 SFio GPIO6 SPIWP :? ©o|~|o|o|o! s8Iz
vary with the actual PCB board. 7 GPIO7 SPIHD [
GPIO8 Pt o o [0
SFIoS 71 GPios | VDD_SPI 79 GPI026 VDD33
GPIO9 On z o SPICS1
'n_c 1<) 'n_f < al|o[st[wfol~|o|olol=|o| ol
%% I ololeleleolalelelelel g =
SranePes _(ogfc c13 C14 tlalaalalzlzlzlzlz| =[x GND
0000082200000 - VDD_SPI ololofolololojojojojo| oo
B55560K54a5550 o
o e T . ESD ESP32-S2-MINI-2U(pin-out)
VDD33 CRERRR J[RRIN®| Esps2-s2FN4R2 GND  GND VDTD33
GND
c15 C16
01UF|  of|alwls| wlo|~|ololo| « 0.1uF
N N
—L_ ololo[ofo] ofololololo] of ==
= alafalaln aplaalEl = =
GND O|0|0|0|0| O|ojojo|o|lo| O GND

6: ESP32-S2-MINI-2U J5ifpe|

A W S


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=6131&sections=&version=1.1

6 SRS R A

6 AbhH il itk

B SN E g (I K. BAHEHl. JTAG 3210, UART 452 11%8) TEBEA N HL & 1

GND-||H

NC: No component.

OO N OO | |V N |D|O |0 | [©©
OOV IV |V WOV |V |V |V |W (O | [
[ajaialiaiaiaiaialaialalaiaialala]
62 LZZZ2Z2ZZZZ2ZZZZZ2ZZZZ 65
GND%(D(D(D(D(D(DOOOO(D(D(D(D(D GND
VDD33 1 45 EN __  c2|| TBD|,
2 | GND EN 22 1046 [ I|I GND
GND 1046
_ 3 13 VDD33
100 4| 3V3 GND 75 JP1
c1 |c3 101 5| 100 GND 77 1045 R1 . JIBD 1
101 1045 1
102 6 20 RXDO 2
22uF [0.1uF 103 7 | 102 RXDO 39 TXDO 32
= = 104 g | 103 TXDO |35 1042 4|3
GND  GND o5 9104  ESP32-S2-MINI-2/ESP32-52-MINI-2U 1042 (5= o017 4
106 70 '82 '848 36 1040 = UART
JP4 107 11 Io '04 35 1039 GND
L 108 12 : og : ogg 34 1038 JP2
2 109 1319 9% 33 1037 ™S 1
2 1010 14 :o?o Io% 32 1036 TDI 2 ;
Boot Option 1011 15 31 1035 TDO 3
— 1011 1035 TCK 13
- 4
GND 8 lonp Yeyeorzogce 939 Gnp [ —
00000000000238385 !
I = S R S S S N a o
OoO—e——— "\ NN—
c8 || 0.4uF
[aV] [sp] k5ol [Te] (Co] [ [s0] [0)] [e] Lod [Co] ol pe— pr—
ololelololelelelolelel 318 D e
oND | o]ie]le]le]ie]le]ie}ie}ie]ie]ie] o] e GND GND
JP3
- R6 0 USB_D+ 2
AAAY R4 0 USB D 1 ?
o X1: ESR = Max. 70 KQ USB OTG

Pl 7: AhHl e it BB bl

o EPAD W] DARNFLES MR, (HA20E 20 IEMY) GND 7 DASRAS BE G AR PR . TR 348K EPAD 1422 31 IS
B, TR GRS, aEed B S A SR R K, S S I TR A A .

o Wififf ESP32-S2 it i HHLEAG AL R IE R, EN 45 BIAL TR RC MER i . RCEH # I R =10 kQ2,
C =1 pF, (BB A 5 AL f Y5 Y i FERILES F 8 S 2 A TR % . ESP32-S2 itk Fr i |
HE NI ETT 2% (ESP32-S2 24 FARKAS DY > Ty iR E 32,
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7 B RATA

PCB BH I

7 B PCB Bk
71 BLRSE

Unit: mm
15.410.15 0.8
| |
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L DDDDDDDD*DDDDDDDD b
0 0.6 e
v 14 =
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L.g (I g
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o R e
S <S4
. = EDDDDDDDQ}DDDDDDDE 1
0.7 || 241015 | | 10.6
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Top view Side view Bottom view
¢ 8: ESP32-S2-MINI-2 g ]} ~f
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7 R R A PCB 1 &R

7.2 fieté PCB BHREP B
AR F RIS

o 7 PCB :3: &, 5y PCB it irdRm AN, 0L Kl 10 ESP32-S2-MINI-2 7% PCB 4+ % E # FilA
1 ESP32-S2-MINI-2U # #% PCB ## B # .

o {7 PCB 2L MYE Cf4:, FHF & 10 F1 1 Fp kbR RS, Z5n] H Autodesk Viewer &
ESP32-S2-MINI-2 F1 ESP32-S2-MINI-2U {25 B Y S/

Unit; mm
B : Pad
154
ﬁ—ﬂ
I |
(]
Pin 1 Antenna Area KO).
| Y
| [ \:IIIIIII?IIIIIIII
b1 [ |=06 ﬁ«l‘i , =
= 7 ‘ 7 =
< O - o = R R B~
= ! HENy =
=oo 45 =
‘ IIIIIIIILIIIIIIII Y
10.6
13.2
. 14.8 _
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- w"ﬁ 1 m
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7 I R-FHI PCB 3 K

7.3  AMBRLERELRAT

ESP32-S2-MINI-2U R HI& 12 41 8p R 2545 4% 25 R B Fsi e = MRONE RS, ZIERA A
o Jilfl (Hirose) iy W.FL 24114308
e I-PEX ) MHF Il #4245

o 223 (Amphenol) () AMMC 44 2%

LT

Unit: mm
Tolerance: +/-0.1 mm
AT_‘/CONTACT |
[ |
1
| .
'\. ?;
- i —_ e o
o
‘ N
1
O [ I |
GROUND CONTACT
2.05+0.10
N~
[Te] Yo}
o «Q ]
o
o CONTACT
<
[DJo.10] -
HOUSING
HOUSING MATERIAL: THERMOPLASTIC, WHITE, UL 94V-0; h SHELL
CONTACT MATERIAL: COPPER ALLOY, GOLD PLATED ALL OVER; SECTION: A-A
SHELL MATERIAL: COPPER ALLOY, GOLD PLATED ALL OVER; SCALE: 1:1
PERFORMANCE:
CONTACT RESISTANCE: 20mOHM Max.
DIELECTRIC WITHSTANDING VOLTAGE: 200V AC FOR 1MINUTE;
INSULATION RESISTANCE: 500MOHM Min.
12: AR L2 R T el
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