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Ji (SoC). L Rk (IoT), Fahik . W ZERHL 1%
% BREREESMNY AT, BAATIESsEmL
TIFEM:REFN S RE -

SR AFE— IR SR Wi-F RS, fF6 IEEE
802.11b/g/n ¥ . Wi-Fi TR&G &M T Wi-Fi MAC.
Wi-Fi RIS . REHF & i Balun, TR
A IRMRRERORERAE, PR T oE Ry WI-F fifdk
UE D

ESP32-S2 R %tk &4k Xtensa® 32 {if. LX7 EZAb
g TAESZE S 240 MHz, i X8 — 0 k&, &
o S AR R 5 s Pl s

% EA)S F A 320 KB SRAM, 128 KB ROM, T
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o % IEEE 802.11 b/g/n HpX
o ¥F 2.4 GHz #iny 23 20 MHz i1 40 MHz 45 5
o SCRPERIAATIR A, FdiiZ 51k 150 Mbps
* TLLRZ A (WMM)
o WiZEA (TX/RX A-MPDU, RX A-MSDU)
.

SEAPEERIA (Immediate Block ACK)
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CPU Hf£fif
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. flash ;BE
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Bl :
BHRERGEE, WHSH% 8.
IREEMG ERHE 10 ESP32-S2 &5t K- ARAg 45 V1.3

BB SO 3


https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4079&sections=&version=1.3

FENAE
WA

2.1

® 0~ © v ¥ ® ¥ 9 g4 W —
8§ 8 8 8 8 8 o o 8 8 2 £ 4 8
o o o o o o o o o 'R o o [a) o
(O] (G} (O] O (O] [©] n n n n n n > n
T =1 101 D1 Q1 Il 1O |01 S Q1N =1 Q1 | DI
VI S S S S S S S S S S 0 20 S
SOLI || 182 120IdD
R 1\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\D\J | I
- , 1
0aLW [vr! | Z | 1 .| OroLy edeaan
- | — — | —
- | M~ -
_ | | Te} r
NdO™edEaan [sr} ” — : m 192 | 020IdD
iaLn o | | S —_ ! ",m.m. 6101dD
i ! ! >
= | ! 1
SWLIA [ 2! , S m | 72| z7ova
|
i (qv] L
axton |s! ! — — — L ! 162| 170va
e ! ! jiad
axdon | 6v ! ” R AN | 122 | Nfee VX
o7 | d
S70IdD | 05! ! P i ! 12| dMeeTvIX
1_— [ AN | ]
vaan [ is! ! S e ! 102 | L4 edeaan
R | | I— =
- ! 1
N"TviX |eg! | — l — o ” 64| 10ido
ol | i
B _Z | (dp) | 1
d™vIX [gg! ! ! 181 | eLoldo
SR V/ LL L
vaan [vs! L ! 12t] zrodo
- . ® , 12
- R ! 1
9v0IdD | S5 R ! 191 1LOIdD
P— N I —

_ i ST s T T T T s m s s e e o
Nd"diHO 9| ' 151 | 0L0IdD
e IR o e R R T R e R T e
R A CH I S N CH I CI I Y
< z <o) ™ o — ] ™ <t 0 © N~ o] (o))

a £ & 0o o o o o o o o o O
2 £ 8 8 3 o & o a T oo o T &
2 63668 6 & S5 S5 6 666

ESP32-52 At Fr AR M+ V1.3

11

Pl 3: ESP32-S2 Rty &M s (D BLe )
SR

BB

REES


https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4079&sections=&version=1.3

<

=T

TRaCH

J &4

=
=

RS E

cl

SN TSI 3 H V14 2S-2edST

2.2 FNHE

* 2: FIHRGA
HFR e | KA H, Y5k Yiig
VDDA 1 P4 — (X ACER
LNA_IN 2 /0 — Uap L NG L
VDD3P3 3 P4 — CEDGER)Y
VDD3P3 4 Pa — (X {ACER
GPIOO 5 | 1/O/T VDD3P3_RTC_IO RTC_GPIOO,  GPIOO
GPIO1 6 | /O/T VDD3P3_RTC_IO RTC_GPIO1, GPIO1, TOUCH1, ADC1_CHO
GPIO2 7 | VorT VDD3P3_RTC_IO RTC_GPIO2, GPIO2, TOUCH2,  ADC1_CH1
GPIO3 8 | VO/T VDD3P3_RTC_IO RTC_GPIO3, GPIO3, TOUCH3, ADC1_CH2
GPIO4 9 | lVorT VDD3P3_RTC_IO RTC_GPIO4, GPIO4, TOUCH4, ADC1_CH3
GPIO5 10 | VO/T VDD3P3_RTC_IO RTC_GPIO5, GPIO5, TOUCHS5,  ADC1_CH4
GPIO6 11 | VO/T VDD3P3_RTC_IO RTC_GPIOB, GPIOB, TOUCHB, ADC1_CH5
GPIO7 12 | VO/T VDD3P3_RTC_IO RTC_GPIO7, GPIO7, TOUCH7, ADC1_CH6
GPIOS8 13 | VO/T VDD3P3_RTC_IO RTC_GPIO8, GPIO8, TOUCHS, ADC1_CH7
GPIO9 14 | /O/T VDD3P3_RTC_IO RTC_GPIO9, GPIO9, TOUCH9, ADC1_CH8, FSPIHD
GPIO10 15 | /O/T VDD3P3_RTC_IO RTC_GPIO10, GPIO10, TOUCH10, ADC1_CH9, FSPICSO,  FSPIO4
GPIO11 16 | /O/T VDD3P3_RTC_IO RTC_GPIO11, GPIO11, TOUCH11, ADC2_CHO, FSPID, FSPIIO5
GPIO12 17 | VO/T VDD3P3_RTC_IO RTC_GPIO12, GPIO12, TOUCH12, ADC2_CH1, FSPICLK,  FSPIO6
GPIO13 18 | /O/T VDD3P3_RTC_IO RTC_GPIO13, GPIO13, TOUCH13, ADC2_CH2, FSPIQ, FSPIO7
GPIO14 19 | VO/T VDD3P3_RTC_IO RTC_GPIO14, GPIO14, TOUCH14, ADC2_CH3, FSPIWP, FSPIDQS
VDD3P3_RTC 20 | Pa — [EDLER
XTAL_32K_P 21 | 1/O/T VDD3P3_RTC_IO RTC_GPIO15, GPIO15, UORTS, ADC2_CH4, XTAL_32K_P
XTAL_32K_N 22 | I/O/T VDD3P3_RTC_IO RTC_GPIO16, GPIO16, UOCTS, ADC2_CH5, XTAL_32K_N
DAC_1 23 | I/O/T VDD3P3_RTC_IO RTC_GPIO17, GPIO17, U1TXD, ADC2_CH6, DAC_1
DAC_2 24 | 1/O/T VDD3P3_RTC_IO RTC_GPIO18, GPIO18, U1RXD, ADC2_CH7, DAC._2, CLK_OUT3
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ZFR e | KA F Yk Hifig

GPIO19 25 | I/O/T VDD3P3_RTC_IO RTC_GPIO19, GPIO19, U1RTS, ADC2_CH8, CLK_OUT2, USB_D-
GPIO20 26 | I/O/T VDD3P3_RTC_IO RTC_GPIO20, GPIO20, U1CTS, ADC2_CH9, CLK_OUT1, USB_D+
VDD3P3_RTC_IO | 27 | Pp VDD3P3_RTC_IO RTC 10 Hi E# A

GPI021 28 | /O/T VDD3P3_RTC_IO RTC_GPIO21, GPIO21

SPICS1 29 | /O/T VDD_SPI SPICSH, GPIO26

VDD_SPI 30 | Pp — 1.8 V 1 VDD3P3_RTC_IO Hi JEi# !
SPIHD 31 | VO/T VDD_SP! SPIHD, GPIO27

SPIWP 32 | VO/T VDD_SP! SPIWP, GPIO28

SPICSO 33 | VO/T VDD_SP! SPICSO, GPI029

SPICLK 34 | VO/T VDD_SP! SPICLK, GPIO30

SPIQ 35 | /O/T VDD_SPI SPIQ, GPIO31

SPID 36 | /O/T VDD_SP! SPID, GPIO32

GPIO33 37 | /O/T | VDD3P3_CPU /VDD_SPI | SPIIO4, GPIO33, FSPIHD
GPIO34 38 | I/O/T | VDD3P3_CPU /VDD_SPI | SPIIO5, GPIO34, FSPICSO
GPIO35 39 | I/O/T | VDD3P3_CPU /VDD_SPI | SPIIOB, GPIO35, FSPID
GPIO36 40 | I/O/T | VDD3P3_CPU /VDD_SPI | SPIIO7, GPIO36, FSPICLK
GPIO37 41 | I/O/T | VDD3P3_CPU/VDD_SPI | SPIDQS, GPIO37, FSPIQ
GPIO38 42 | 1/O/T VDD3P3_CPU GPIO38, FSPIWP
MTCK 43 | 1/O/T VDD3P3_CPU MTCK, GPIO39, CLK_OUTS3
MTDO 44 | 1/O/T VDD3P3_CPU MTDO, GPIO40, CLK_OUT2
VDD3P3_CPU 45 | Pp — CPU 10 HiJE % A

MTDI 46 | 1/O/T VDD3P3_CPU MTDI, GPIO41, CLK_OUT1
MTMS 47 | 1/OIT VDD3P3_CPU MTMS, GPI042

UOTXD 48 | /O/T VDD3P3_CPU UOTXD, GPIO43, CLK_OUT1
UORXD 49 | /O/T VDD3P3_CPU UORXD, GPIO44, CLK_OUT2
GPIO45 50 | I/O/T VDD3P3_CPU GPIO45

VDDA 51 Pa — R

XTAL_N 52 — — AR i I
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EA 5 | KA 2R/ g
XTAL_P 53 — — AN AR PR A
VDDA 54 P — X A ER
GPI046 55 | VDD3P3_CPU GPlO46
[ O i
CHIP_PU 56 VDD3P3_RTC_IO A S i
HREARELL CHIP_PU & M7 %S
GND 57 G — ek

el
o PoOEER: 1 A O it T: ATDARERCE b
o ESP32-S2FH2, ESP32-S2FH4 Fil ESP32-S2FNAR2 Hu P flash 3 11558 Fr 4 SIS R 34 22 -

CS# = SPICS0
DI = SPID
DO = SPIQ
CLK = SPICLK
WP# = SPIWP
HOLD# = SPIHD
ESP32-S2FN4R2 F1 ESP32-S2R2 1 4 PSRAM 5 [1 556k 45 BT B 26 2 A -

- CE# = SPICSH
SI/SI00 = SPID
SO/sIO1 = SPIQ
SCLK = SPICLK
SI02 = SPIWP
SIO3 = SPIHD

PA_R A R 228U T oAb T fE
o ESP32-S2 Z4IE Jr MIshE flash St i & i 1 JERE X RIS 5T 3.4.2.
e GPIO33, GPIO34, GPIO35, GPIO36, GPIO37 (i kA A VDD3P3_CPU, 1] gk it & & VDD_SPI,
o ARPEWIREOHER B RE, XA GPIO FFH A% S, ARAKRMIRE. X GPIO STl E LR, WEER 7.
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2.3 HiJEEAE
ESP32-S2 Z4ts i AT & I MT 43y 4 FASIR] (g H 5 -
 VDD3P3_RTC_IO
* VDD3P3_CPU
* VDD_SPI
 VDD3P3_RTC
VDD3P3_RTC_IO [a]H42 RTC F1 CPU iyt AL U5 .
VDD3P3_CPU J& CPU 1% A HLI .

VDD_SPI ] PAFE s A L5 B i 4 L . VDD _SPI 5 —A~ Py 8 LDO iy A 2 , % 4 LDO 11 % A VDD3P3_RTC_IO,
VDD_SPI a]PA5 VDD3P3_RTC_IO FEHEAEAH IR LR E, X A LDO R A% K M .

VDD3P3_RTC & RTC Bifl iyt A HL T .
ESP32-S2 Z 4.t i B LIRS PRANIE 4 7 :

VDD3P3_RTC_IO VDD3P3_CPU VDD3P3_RTC
LDO LDO
1.1V 11V
VDD_SPI
3.3Vor18V
VDD_SPI RTC CPU RTC
RTC IO analog
Domain Domain Domain Domain

Pel 4: ESP32-S2 R4t By i Bl

VDD_SPI e i A LDO i (R 1.8V) sl VDD3P3_RTC_IO s il Rspy JEfibs (HLIRHE
3.3V). ESP32-S2FH2, ESP32-S2FH4, ESP32-S2FN4R2 1 ESP32-S2R2 114 # 3.3 V SP! flash, PSRAM,

VDD_SPI witih VDD3P3_RTC_IO it i Rspr fEfliHi. 7E Deep-sleep Bi:UT, T (f flash JfyHi [ B Ak,
A] PASE 1L B X PA] VDD_SPI B

X F- CHIP_PU [i5i] :
T ESP32-82 RSN B AR SR ANE 3 FR.

IREEMG ERHE 1 ESP32-S2 &5t K- ARAg 45 V1.3
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VDDA,

VDD3PS3,
VDD3P3_RTC,
VDD3P3_RTC_IO,
VDD3P3_CPU

CHIP_PU
&l 5: ESP32-S2 R4y . Stk
#¢ 3: ESP32-S2 41,5 v . ZAimhyE S5 H
2850 | ik B/AME | B
t CHIP_PU “J# | Hifi T- VDDA, VDD3P3. VDD3P3_RTC. VDD3P3_RTC IO. .
0 VDD3P3_CPU I B i 4 it i} i "
ti | CHIP_PU RUPAET Viz_nnst (FLEAT{EH 10 FHAUETAER) 9] 60 | s

2.4 Strapping I

ESP32-S2 %1k B 445 3 /> Strapping 4% .

e GPIOO
* GPIO45
e GPIO46

AR AR A4S “GPIO_STRAPPING” HiX JLAME M strapping HI{E .

LR RGEEN (LHREN. RTC EHIME N, RIEEN . M AT 1M (analog super watchdog) & 1. i
PRSP BRI (7) 8, Strapping & BIXT B &8 BI_E A - REEFA- B 2 Bifras . BIHEN “07 5
A7 I HARERRE A S

GPIOO0, GPIO45, GPIO46 BRIAJERE NP A/ FHi. QNSRRI Se48 7% A AR A4 38 1R 3 1 Yk AL 1 = FEL BT

ARES, PSS BB R B X LA B i AR PR BRI LR

K7 Strapping HE, FI PRI RAR NGRS T i/ Eri s B, = 5 3241 MCU 1) GPIO #4: ESP32-S2 24715t
LB LR Strapping & IHL -

AT, Strapping 45 BIFI 8 4 B 2 BEAH ]
fit B Strapping & I E4N S shiF=liE 23 4

%% 4: Strapping & JH

VDD_SPI HiJE ! 2
gl AN 3.3V 1.8V
GPIO45 DA 0 1
RG0Jeshisia ?
=gl BRIA SPI jEzh#EX T HUREMR
GPIOO st a 1 0
IR ERHY 16 ESP32-S2 F51its i FARHAE 5 V1.3
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GPIO46 | Fh | Fxm o
ARG jEshid g, #EH ROM Code $TEH1 45
(=gl 2RI IEHEFTH] HAFTE
GPIO46 A PELULE] 5 TEW UL 5
BEW 2

1. VDD_SPI Hi % 1 GPIO45 1) strapping {EB{ eFuse /1 VDD_SPI_TIEH g5 . eFuse #t VDD_SPI_FORCE k4%
EFHER: 0: ) GPIO45 #Yy strapping ik E; 1: 1 eFuse #1 VDD_SPI_TIEH piE.

2. ESP32-S2FH2 . ESP32-S2FH4 ., ESP32-S2FN4R2 #i1 ESP32-S2R2 i F & 3.3 V SPI flash . PSRAM, VDD_SP!
WA AL 3.3 V.

3. GPIO46 =1 H GPIOO = 0 R[],

4. ROM Code |- HLFTEIERIAIE L UOTXD 4/, WTLAHT eFuse fifziil b5 DAC_1 & .

5. eFuse ) UART_PRINT_CONTROL
Oy, EHIEFITH, A3z GPIO46 £l
18f, GPIO46 35 0: LHIEHITH; GPIO46 o 1: FRAITHI,
2 i}, GPIO46 4 0: L HARFTEI; GPIO46 4 1: LR IEMITE.
3, EHARITH, A3z GPIO46 £l

IREER BB 17 ESP32-52 At Fr AR M+ V1.3
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AR ESP32-S2 241t H X4 NI REAIEL

3.1 CPU Fuf#ti%

3.1.1 CPU
ESP32-S2 41t i B IIAE Xtensa® LX7 32 (A% AbFgs , HA DA R
* 7 PRI, R IL 240 MHz B AR
* 16 i / 24 s fe fm UL EE
o SUHF 32 fusfeikat . 32 fLfRikdy
* 4RZAr GPIO 74
* SCHF 6 20 32 il
o 73 windowed ABI, 64 AN F 27 1 re
o IR TRAX FE4REihfy trace IHE, fx Kk 16 KB trace memory
o TR JTAG 210

3.1.2 I LA#fis
ESP32-82 £5its v i EAFfiti 4 -
* 128 KB ROM: Jij-T-#%)% e sl Fl A% D g i
320 KB Ji |- SRAM: JI T FI45 A7 fik
RTC Heif#fiks: 8 KB SRAM, k3= CPU i, 7 Deep-sleep #x T Al DARAEE I
RTC {7 fiids: 8 KB SRAM, w42 CPU b Bl gRij i, 7 Deep-sleep Hix T Al DALRAFE I
4 Kbit eFuse: JLr 1792 (R A A, G0 TGS % 1D
ik AR flash fil PSRAM: REIZBSAH XA, PERET 10 F&25 adk

3.1.3 4h4s Flash iy b RAM

ESP32-S2 Rt i se 2 A~HhE QSPI/OSPI flash 1 J3-4h RAM. % 515t Fiid SCREEET XTS-AES BB (i gt
WO, MIPRIITFE flash MRS RAM i RE PRI -

CPU 42310, Hsedldha =3 [a] n] ARG EI SMER flash A2 RAM, - CPU B%dfa 23 18138 1] AR 2 F-4h RAM,
SN flash Fil 5 5h RAM £ 1] AR SCHE 1 GB.

WIS AT, ESP32-S2 ZIith i — Ui % I PAR] AT -

* 7.5 MB (45425 B F flash 155 5h RAM. IR SRR 159 25 /R i 3.5 MB, T fig g F- CPU
AN TISAL K eI 2 cache PEREMS AT I A

o 4 MB By FUSERAS D), 64 KB M) flash s 4-oh RAM, 30HF 8 fir. 16 fir. 32 AL,

* 10.5 MB fty%itiaas 7] A 64 KB B 5] H-4h RAM, S04 8 fir. 16 fi. 32 (5. 10.5 MB Al bAZ
Hidiaasin), mts] flash.

IREER BB 18 ESP32-52 At Fr AR M+ V1.3
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B

R JY BN SRR, BT DL 5 XU 5h RAM B flash ] CPU Ml 25 it

3.1.4  {rfikasmest
ESP32-S2 Z41)ith Fr ay ik LS 25 A e 6 Brw o

0x0000_0000
OX3EFF_FFFF

0x3F00_0000
OX3F3F_FFFF

0x3F40_0000
OX3F4F_FFFF

Cache

0x3F50_0000
OX3FF7_FFFF

Ox3FF8_0000
Ox3FF9_DFFF

Ox3FF9_E000
OX3FFF_FFFF

0x4000_0000
0x4007_1FFF

0x4007_2000
0x4007_FFFF

Embedded

External memory MMU

DMA

0x4008_0000
O0x407F_FFFF

memory

DMA

0x4080_0000
OX4FFF_FFFF

0x5000_0000
0x5000_1FFF

0x5000_2000
OX5FFF_FFFF

0x6000_0000
Ox600B_FFFF

Peripheral

0x600C_0000
0x617F_FFFF

0x6180_0000
0x6180_3FFF

0x6180_4000
OXFFFF_FFFF

6: bW

B
VPP OB € SRR O LIk 25 (B AN T

3.1.5 Cache

ESP32-S2 ZA1.ts i e & sk r i 75 & Fn %k dis cache, B AR

o WML FLE )N, 8 KB E 16 KB
o 4 BRI RHR

o PR/NCRF 16 e 82 F

* X FF pre-load TyfE

IREERRRHK 19

BB SO 3
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3. Difigtmid

* SZ¥F lock T
o g SEHRA 4 (critical word first) FIHEHIE S (early restart)

3.2 ZGhlph

3.21 CPU mfpp

CPU N4y 4 F] ERY I B -
o HMNE 40 MHz 3 i il
o P 8 MHz 4k 1% 2 it 4l
o PLL Hif4h
o EA PLL M4l

[ AR ] PAFESNE ik . PLL ISR, 50030 PLL B BRI A B 8 MHZ I b e MRS IR . ARFEAS [l 1Y
I FREFF , RUOSe R I R B SR 0 2 S 3R Bl CPU I

3.2.2 RTC m}pp
RTC &I piA 3 Fhml R

* SMEARHE (32 KHz) fl iR 4

o W RC ks (%4 90 kHz, HiAlE7y)

o N'E 31.25 kHz i (i NE 8 MHz fikas i 256 0 4iA: i)
RTC PR picA 2 Fhn] R

o SNE ARG 4 2B

* WE 8 MHz fikizariy N 235

RTC @it s i+ RTC T4 . RTC A1 VAR Re EHl% RTC PR mfph AT RTC S MIME s
wto

3.2.3 i PLL IsHap
B B B AR A/ N PLL 2R B

3.3 BLUsbie

3.3.1  Bi/HeHas (ADC)

ESP32-S2 FIU 4L T 24 18 fiz SAR ADC, Jb 3 20 AMIEHLTEEHA - 4 T 5 LB IES#E, ESP32-S2 5
SIS 1) ULP b BRA B 0T DAZE RN ) o F UL , R , I e IR S A )y s CPU.

e TTRLE 20 MR ADC, T HLEBERCE B

1% ADC 3, 5% 11

IREER BB 20 ESP32-52 At Fr AR M+ V1.3
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3. Difigtmid

3.3.2 B/ (DAC)

ESP32-S2 R%:E i 2 4~ 8 i DAC il , #F 2 M5 540 Blis el 2 AR RS S5, Pl TE R A
ST TAE. DAC HL i Py S HL L ER AT 1 A2 2e 4l k. DAC 195 %1% VDD3P3_RTC_IO.,

3.3.3 )i fliKaN
R BE PSSR B B ZEAL HLE . I ADC (% R MU A — RO i

T AL TR A I 2 R 420 °C 31| 110 °C, JRLEEAL Sk — i HL3d FH 1 M e B BRI R A8k, e (E &5 Bl
FHr g R 10 kAR b AL . —BokHE, A NI E AR T AN .

3.3.4 fuhBifl ks

ESP32-S2 R4t 4k 72k 14 AL GPIO,  RERS I Hh T 1 siCH At Wy i B34 Ml s i 7= A Y
A2 RSO A MR AR RV, W] DA T SRR AT/ N i . et v ol A
P B8 DASRIIN B K DX Il 3 2 . ESP32-S2 A BN A B A 454 Tl [v] I a0 STHR 917 7K AN 87 b 55 D i
4 R AR I TERE . R 5 FIH T 14 M sUE &k GPIO,

#¢ 5: ESP32-S2 ALt iy Lz Xk GPIO

R IR E S AR B PE
TOUCH?1 GPIO1
TOUCH2 GPIO2
TOUCH3 GPIO3
TOUCH4 GPIO4
TOUCHS GPIOS
TOUCH®6 GPIO6
TOUCHY7 GPIO7
TOUCHS8 GPIO8
TOUCH9 GPIO9
TOUCH10 GPIO10
TOUCH11 GPIO11
TOUCH12 GPIO12
TOUCH13 GPIO13
TOUCH14 GPIO14

3.4 BrAbhix

3.4.1 @A /50 (GPIO)

ESP32-S2 Zilh 3647 43 /> GPIO 41, B BRI I FA7RS , LA LA B4 BU AR IR B Bk KA
BOFRTS AN, T4 GPIO I o T il B LIS AR, Hotn ADC. DAC. touch S5

i GPIO46 MlfilE FHrsh, H4x GPIO &R nl AREHEL & s R/ ML, s g s, GPIO Bl A
FRAIS, B PE A AR AR R A B A I T 808 B 7 A i G i & SR Pl & 1) CPU ik, [
GPIO46 A AhRESl, HAKT 10 EI#E NN . AR =380, SIRHA =86 0 AR H 2
eSS RITT DAE FMEEA I BE, Bilhn UART, SPI 48, 2458 B RIS 1T, GPIO 1] AR HRR S .
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3. Difigtmid

3.4.2 rsbikikn (SPI)

ESP32-S2 £Fiik A dtA 4 4~ SPI (SPIO, SPI1, SPI2 il SPI3). SPIO Al SPI1 FUnf DAL E i SPI f7it s,
SPI2 BERT ABCE R SPI A7 i A5 Sl ABCE B ) SPIAE: SPIS HUaT ARCE 1t H SPI K.

o SPI ££fi% 2% (SPI Memory) ik

SPI A {5 HER (SPIO, SPI il SPI2) JII Tz SPI B L1 AMNAERAS . SPI A7 ARHIR T HCH 40 1
DA KL, i S 8 2 STRIDDR WS Hk(E. MBI ITRLE, STR HER X H s M DR
80 MHz, DDR #Eak T S FFHU BRI AT 40 MHz.

e SPI2 jii}H] SPI (GP-SPI) ik

SPI2 {4738 1 SPI I, R LARE TR EHLBER ST DARCFE AU, . SHUM S 2 40U T A
1/2/4/8 AU Tl MHLBER 325 2 4 AU T 1/2/4 S T {5 . il SPI i WL ehgise T
B BRI K B AT W B IR (CPOL) FIAI(: (CPHA) TR : 7l ¥4 DMA iliji.

- £ 2 2N AR, EHUEhE iR 80 MHz, MBI Bl miliR A 40 MHz. S0HF
SPI &y 4 Rhip gt

= ML 1/2/4/8 LA TIEAE TS, IR R 80 MHz, SZHF SPI &k 4 Fit i,
= MM 1/2/4 SR ERECT , SR 40 MHz, th32H; SPI ek 4 R pisis.
e SPI3 jdi}Hl SPI (GP-SPI) ki

SPI3 REE/E N ] SPI, WEW] ARCEL AL EAUE, SCRTDARE ESAMAULE, BAy 2 204X 1 26X
BEIRE - G ) SPIAY AU B T HC R Ko (L BE A5 o BAGL s Ittt (CPOL) A1 (32 (CPHA)
FIECE; s DMA i .

- 15 2 RANTHAAEHECT, TR B 80 MHz, MBI R &4 40 MHz, S0fF
SPI &4y 4 Rt ppisiA.

= A5 1 AR Tl ARG, BRI BSR R 80 MHz, SZHE SPIARHIY 4 R epsi=t; ML
PR B 40 MHz, 52 H SPI AR H Y 4 Rk ppigizC.

WHGOLT, ESP32-S2 Rk Jr N flash St A Kt 11 75 ¢ A2 -
SPI 8 Zk ik :
* SPID (SPID) = 100

SPIQ (SPIQ) = 101

SPIWP (SPIWP) = 102

SPIHD (SPIHD) = 103

GPIO33 =104

GPI034 =105

GPIO35 = 106

GPI036 = 107
e GPIO37 = DQS
SPI 4 Zei5iAnt:
e SPID (SPID) = 100
e SPIQ (SPIQ) = 101

IREER BB 22 ESP32-52 At Fr AR M+ V1.3
BB SRR L


https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4079&sections=&version=1.3

3. Difigtmid

¢ SPIWP (SPIWP) = 102

e SPIHD (SPIHD) = 103
SPI 2 # iR -

* SPID (SPID) = 100

* SPIQ (SPIQ) = 101
SPI 1 g :

e SPID (SPID) = DI

* SPIQ (SPIQ) = DO

* SPIWP (SPIWP) = WP#

¢ SPIHD (SPIHD) = HOLD#

3.4.3 LCD g1

Ff 8 fiiFf 1 RGB, 8080, 6800 #:11, 5 SPI2 JLH—&i - 9F . ZHF 8/16/24 (i M1 (8080), 5 12S
e — BRI .

3.4.4 WP BCEES (UART)

ESP32-S2 &7t A 2 4~ UART #: 10, B UARTO. UART1, ¥#Rs5E(E (RS232 #1 RS485) FI DA, i
fE 0 i55] 5 Mbps. UART 325 CTS Il RTS {55 s {4 & BE DA SR R4 (XON il XOFF) o X N2 113
Al DMA iR si# CPU B #:51 .

3.4.5 12C 11

ESP32-82 RFE A 2 A 12C S 1, MRE M FAYRECE., SZE D AR 12C LML, 12C £ 1
BESE

FrifERE = (100 Kbit/s)

BB, (400 Kbit/s)

PR fem ik 5 MHz, {H32 T SDA s

7 £3/10 fir FhbAg,

AR

JH AT ARG B A ARl ] 12C B2 10, AT SEBLEE 2 3 15 (1 )

3.4.6 12S N

ESP32-52 RS A 1 AR 128 4510, AIPAPA EALEMMUELE, FEA T a0 TR TAE, Bl e
N 8/16/24/32 (i AR HEIE , SCRPIRM 10 kHz 5] 40 MHz ) BCK 4.

128 AL AR DMA #5485 . 308 PCM 2 0

3.4.7 Camera ;11

ESP32-52 Rtk i 5 HF 8 s 16 iz DVP KR RIRARE 1, e PPl 058 40 MHz, {H5 128 #2 0 3EH
—EREFYTR
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3. Difigtmid

3.4.8 ZIAbEEL

ZLANEA s S 4 BIE LIRS Sl IR P B T, WA W] DASCHR Z2 RSN B R AL

4 A-ETESE ] 1 4> 266 x 32 AL BB ARAEBIB A T -

3.4.9 kil &eds

kb Kl i e 2 A P DRk HEX ke AT T A 4 AN TE, AR E O] R R 4 ME S

4l 4 AR 2 ke ES R 2 MRS

3.410 LED PWM
LED PWM 42 il 5 7T DA T4 1 8 BEAST IR IE . B HA AR
o BOURY IR GALATECE, FE(ES R 1 ms B, s OB RE RT3k 18 if
o ZRPETEEER:, (UG APB JAZEIER. AME IR IRE A
* 1L Light-sleep #i:F T4
o SCHEE A b e o> A, W LED RGB B R AR

3.4.11 USB 1.1 OTG £ 11
ESP32-S2 Z A Al A5 — 4RI T Uk #R i 4n USB OTG AMBE, 454 USB 1.1 i . B BA7 DA R M
o BRPFRTRCE B, SORFEEE/IKAD .
o SZRFENA FIFO Ui
o XKML (SRP) A EHLHRT HIL (HNP).
o B NHERE Ak USB PHY,

3.4.12 TWAI® $siilgs
ESP32-82 H 41t A —4> TWAI® il 2, HA ket :
o 3% 1SO 11898-1 1 (CAN #ii 2.0)
o SCRppRAERE (11-Dit ARIRAF) AP s (29-bit ARIHAT)
o % H%5 1 Kboit/s ~ 1 Mbit/s {3733
o SRFEFEAEGN RS, RN B AR
o 64 FA TR FIFO
o FRpkAE: BUCRIEAIE K HAIL
o IR (ORISR AR B A
o BEURAGIN S ACEE: BEUOTAL. BRURIRE IR ECE . AR AN (AR 2 A

3.5 HHpiFn Wi-Fi
ESP32-S2 Z5ith 4P £ DA F 3 kit
o 2.4 GHz sy

J—

4

IREER BB 24 ESP32-S2 R I A B AR 5 V1.3
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3. Difigtmid

2.4 GHz %544

fiw'E (Bias) FIZ LR ds
Balun FIl A )¢
P A

3.5.1 2.4 GHz £IkZs

2.4 GHz $ZMasAF 2.4 GHz JHIE SR N IE AL B 55, I 2 Eks . Ry ADC R e B e B v e
Fo A THENAFRMEERIL, ESP32-S2 AFN &M T RF ks . Al amiis (AGC). DC fifsfh
BEAEAT JEIEAS -

3.5.2 2.4 GHz & %7%

2.4 GHz FGH e IR 5 SRS Y 2.4 GHz M-S, (ORI RE b e)E A2k (CMOS) 2k
REMBN KL BT RMEIE— P U8 T IIFOR S At

N T ARIH SRR AR, ESP32-S2 R i g 1y T HER It , il
* 1/Q g BE/ARRLPTRL
o FAr AR
o SPIEL A ]
* REVLHL
XL B R B AR T A AR ], LS PR S B A

3.5.3 It s

Il Bt AR AN A AR R I 2.4 GHZ IEXZINANE S, BB el b b, (U dd i, AR A
PRIRIEDIAS . MR R 04 -

WP AL A AT PN LR FL R B D R . G2 B SRR A DA SR 6 I A I AR S MR 57 1 P A T
DEARALEE il A A S AR A dmcd ) PR B

3.5.4 Wi-Fi SH5ipLdfs
ESP32-S2 2515t B Wi-Fi SRS S7 e DA T A4
e 802.11b/g/n

802.11n MCSO0-7 ¥ 20 MHz #1 40 MHz 7 5

802.11n MCS32
802.11n 0.4 us {5318 b5
iR 51k 150 Mbps
STBC RX (H= i)

o LRSI AR

o RE&ME;
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3. Difigtmid

ESP32-82 RFih i SCFp BT ANRATIUIT R R MR G . SMEREIITT K th— ez A GPIO A 4%
il R o 5 T ) R R AR T RV Y S

3.5.5 Wi-Fi MAC

ESP32-82 F 4tk J e 4 itifi 802.11 b/g/n Wi-Fi MAC #hilltk, s i fiaXfa il ohfE (DCF) T iy EA i 55 4k
(BSS) STA #il SoftAP 4. ScRpiliad i/ IME B ERAACA R TR, PASCELIIAEE

ESP32-82 £#41it i Wi-Fi MAC HAT SR IG)Z P BE AN T -
o 4 x JEH Wi-Fi #210
o i) i} S 4 EL R AE R LR 2% (Infrastructure BSS) Station #5i50/SoftAP st/ iR Zutti =t
* RTS fi#7, CTS f47, “rRIFfIA (mmediate Block ACK)
o S AE4 (Fragmentation & defragmentation)
e TX/RX A-MPDU, RX A-MSDU
e TXOP
* &L HBHA (WMM)
e CCMP, TKIP, WAPI, WEP, BIP
* [3h Beacon Yl (f#if4: TSF)
e 802.11mc FTM

3.5.6 MR
SRR [ 34 TCP/IP ) . ESP-MESH 1 R s HoAts Wi-Fi 6 R s, [l it 3245 TLS 1.0, 1.1, 1.2,

3.6 RTC HURIFEAS AL
3.6.1 HiJRFE PN (PMU)
ESP32-S2 Atk AR M T e A BB A, 7T DAYER [ A GRS (Rl . ESP32-S2 At A S H5 1)
YIHEREA
* Active i3 CPU MLE A HIALT TARRAS . R AT RARRI. KAV E5
* Modem-sleep #i:(: CPU R[izfT, WMEMIRAIICE . Wi-Fi BAFFghsiocr, (B Wi-Fi ] R

* Light-sleep #i3(: CPU {1217, RTC SMPAK ULP Ppsblgtiaty. (EfmeEgiftf: (MAC, F:4L. RTC
SEMPEREOMR T #M B . Wi-Fi AT BREFIER:

* Deep-sleep #:X: CPU MR AN &AL, WU RTC fHfdi Al RTC Shsesb T TARIRES . Wi-Fi 4%
Blmfitte RTC . ULP Mpab PRl DA TAE .

* Hibernation #=X: Py EY) 8 MHz Jik 21 ULP HME RS2 H . RTC fEfs R s IR I, oA 1 A4
SETAREE R g RTC Hlh i BRI RTC GPIO 7 T4E. RTC WH4figi 2Lk RTC GPIO 1l PAKF:
M Hibernation #5 Hrie i ,

B AEA [ DIRER A AN R A F AT AE, FRIIE LR 13,

IREER BB 26 ESP32-52 At Fr AR M+ V1.3
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3. Difigtmid

3.6.2 HIKIFEEMEREZS (ULP)

ULP AbFEES W] DAR FAEIE & TAEE N B CPU, tn] LR TE RS KIREHE: CPU K7/ 4. ULP 4b¥g
251 RTC f7i##3AE Deep-sleep fa FMEE: TARIRSS . B, JF&FH 0 DAY ULP Pk BREs iR A7 RTC
1SR, I AESTE Deep-sleep #ixl Fi/ji) RTC GPIO. RTC 4% . RTC Ef 25N B 14 8as .

ESP32-S2 R4t i AL T WA S , 43 T RISC-V 544 (ULP-RISC-V) F14 FRURZHL FSM 424 (ULP-
FSM),

ULP-RISC-V BpshRRgs HAT L T bk :

* SCFf RV32IMC #5446

* 32 4~ 32 i FH A A

o 32 i FPRiLAE

o SCRprhbT

o IR CPU, L HEm#. RTC GPIO 53l
ULP-FSM Bpab s HATCL e :

o WRFHEMRSY, WIRBE. WL s

o CRHEIRIR T HIES

o IFrghd: CPU, L HEm#E. RTC GPIO 53l
TR WA A RE ]

3.7 g

3.7.1 64 il et gy
ESP32-S2 RFith i W 4 A~ 64 ALl 4 , BAT 16 (20 J5ide il 64 0] 5 S s b/ T TRk
SE A HLAT A P RE

* 16 (I Ias . A A% 1-65536

o 64 (ISR Rl v HC L At 4 ik i

o AT RRHU BRI 1 SEHE

o EPERIPRA I BT R

o ACE A AL

o PHECEE RN (HRE I S E T A s 4 i A B v B A 2 )

o FPA A R I AT I A K AT LA

3.7.2 AlIFEitds

ESP32-82 AN i A =AE TV ER R : A E R G4l 2 —A> (FRE R RGBTV ER 4, 415 5 MWDT),
RTC Bibkrh—A~ (FrffE RTC BIVMER S, 4850 RWDT) . B IMTEa RS2 E (BRARE T
PRI WA BE AL T R PDIRAS ) AN B3 AT C O R i (DR I Sl 4, b B T RWDT SCRPUFH R
RSN, HEMWANE TV OCIR =R MR i, CPU AL, WREMMASE M. K, R
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3. Difigtmid

RWDT fefgfil e REUR AL, RIS LI WERETA R, 686 RTC FIERSE. A B BendH i i) #far
MhcE
FE5| Sz flash [ECEHIE, RWDT Fis—A4~ MWDT & B aiflifE, PARRING| Safe b 2R s, Hikiiz
1o
B A0 S I LA A R

o VUANETBE, AN B AT E A ] AR BT B R RE A S P

o WHERABr B ASEN, WSRI=EPURR (43 515%) MWDT #l RWDT) ghifErhig—Fp (b, CPU &2

B, WEREAMARGEL) .
o frefr 32 AL THEEE, B ik RWDT HI MWDT fo 7z &9 To 2 H] 5.

o Flash jF3£R
WRAETI E iHE] P SPI flash (15| Sl fE% A e, BIMSEBREN RS

3.8 LR ML

ESP32-S2 R\t A B A& RE iy, S2Re—20im Fnss Bk, i AES (FIPS PUB 197), ECB/CBC/OFB/CF-
B/CTR (NIST SP 800-38A), GCM (NIST SP 800-38D). SHA (FIPS PUB 180-4). RSA #1 ECC %5, if %A

ik KA MLz, Hod RSA AR AURIRE T i KK ATk 4096 £, KERIAIIN T KR BRIk
2048 {3,

3.9 WYyttt

* SN flash #1750 RAM il AES-XTS Sk e, MR RN s ok sk s, It
J AR P AC S5 2 A 2 BRI

o DRI R EsE %Y (B RSA-PSS 4:41) MyREFE, MEhEER) w] {5 B2 ARAE T8 (-2 4 .
o HMAC B R] ARE B ICIA TS IR 2 4 R A iU T B O ik sl H At 1) MAC 2844
o BT S BHR] A AR TCIA VT ) RSA S 1AL U T B ik RSA 2547

3.10  AhuciEiHsyfic

2 61 HPUTRIL KR AT A5 i

#u i B ik

ADC ADC1_CHO GPIO1 2112 fii SAR ADC
ADC1_CH1 GPIO2
ADC1_CH2 GPIO3
ADC1_CH3 GPIO4
ADC1_CH4 GPIO5
ADC1_CH5 GPIO6
ADC1_CH6 GPIO7
ADC1_CH7 GPIO8
ADC1_CH8 GPIO9
ADC1_CH9 GPIO10

IREE( B R 28 ESP32-S2 R i B 43 V1.3
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E2 3 5% =4l itie
ADC2_CHO GPIO11
ADC2_CH?1 GPIO12
ADC2_CH2 GPIO13
ADC2_CH3 GPIO14
ADC2_CH4 XTAL_32K_P
ADC2_CH5 XTAL_32K_N
ADC2_CH6 DAC_1
ADC2_CH7 DAC_2
ADC2_CH8 GPIO19
ADC2_CH9 GPIO20

DAC DAC_1 DAC_1 2 4~ 8 {ii DAC
DAC_2 DAC_2

AL s TOUCHT GPIO1 CER W I L
TOUCH?2 GPIO2
TOUCH3 GPIO3
TOUCH4 GPIO4
TOUCH5 GPIO5
TOUCH®6 GPIO6
TOUCH? GPIO7
TOUCHS GPIOS8
TOUCH9 GPIO9
TOUCH10 GPIO10
TOUCH11 GPIO11
TOUCH12 GPIO12
TOUCH13 GPIO13
TOUCH14 GPIO14

JTAG MTDI MTDI HAER JTAG
MTCK MTCK
MTMS MTMS
MTDO MTDO

UART UORXD_in £ GPIO 451 | 2 4~ UART 338, CHE 41 DMA
UOCTS_in
UODSR_in
UOTXD_out
UORTS_out
UODTR_out
UTRXD_in
U1CTS_in
U1TXD_out
U1RTS_out

12C [2CEXTO_SCL_in £ GPIO % | 24 12C Wil , Sy FHLE MBLEL,
I2CEXTO_SDA_in
I2CEXT1_SCL_in
I2CEXT1_SDA_in
I2CEXTO_SCL_out
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5%

I2CEXTO_SDA_out

I2CEXT1_SCL_out

I2CEXT1_SDA_out

LED PWM

ledc_ls_sig_outO~7

L7 GPIO 45

8 & T3 5 AR ] R 80 MHz B 4/RTC
AP Bh/XTAL ipgp, (525 LURERfR R : 18 {7

12S

I2S01_DATA_in0~15

12500_BCK_in

12S00_WS_in

12S0I_BCK_in

12S01_WS_in

12S0I_H_SYNC

12S0I_V_SYNC

12SOI_H_ENABLE

[2S00_BCK _out

12500_WS_out

12S0I_BCK _out

12S0I_WS_out

12S00O_DATA_out0~23

L7 GPIO &

T AT RR R AR, 947 LCD
Bk, camera HATEHER A

ZLONE B

RMT_SIG_INO~3

RMT_SIG_OUTO~3

£ GPIO %

4 B IR WK, TR RIS b

SPI0/

SPICLK _out

SPICLK

SPICS0_out

SPICS0

SPICS1_out

SPICST

SPID_in/out

SPID

SPIQ_in/out

SPIQ

SPIWP_in/out

SPIWP

SPIHD_in/out

SPIHD

SPID4_in/out

GPIO33

SPID5_in/out

GPI034

SPID6_in/out

GPIO35

SPID7_in/out

GPIO36

SPIDQS_in/out

GPI0O37

4 Standard SPI. Dual SPI. QSPI,
QPI, OSPI #i1 OPI, %4 STR fil DDR #=,
A PAIERSN flash #1574 RAM

SPI2

IREER BB

FSPICLK _in/out

FSPICSO_in/out

FSPICS1 ~ 5_out

FSPID_in/out

FSPIQ_in/out

FSPIWP_in/out

FSPIHD_in/out

FSPIIO4 ~ 7_in/out

FSPIDQS_out

FSPICD_out

FSPI_VSYNC_out

FSPI_HSYNC_out

{17 GPIO %5 )

RSP, WliER: R LCD M4,
SCRFPAT UIRE

o FHLRIMAIAELK

o SPI &4 4 Fhm szt

o AIRCE Y SPI A ;

o 72 FATATE DMA RS Ar
W Standard SPI, Dual SPI, QSPI, QPI,
OSPI 1 OPI, 34 STR il DDR =, ®JPA
B4 HN flash Fil -5k RAM
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5%

B

ke

FSPI_DE_out

SPI3

SPI3_CLK _in/out

SPI3_CS0_in/out

SPI3_CS1_out

SPI3_CS2_out

SPI3_D_in/out

SPI3_Q_in/out

SPI3_HD_in/out

SPI3_DQS_out

SPI3_CD_out

fE7 GPIO i

%% Standard SPI 4211, fHEPA T HhfE:
o EHUFAMBUAR
o SPI f& 5y 4 Fhin izt
o WL SPI %
* 72 TR A7 DMA Hin A7

kb %cas

pcnt_sig_ch0_in0

pcnt_sig_ch1_in0

pcnt_ctrl_ch0_in0

pcnt_ctrl_ch1_in0

pcnt_sig_chO0_in1

pcnt_sig_ch1_in1

pecnt_ctrl_chO_in1

pcnt_ctrl_ch1_in1

pent_sig_ch0_in2

pcnt_sig_ch1_in2

pcnt_ctrl_ch0_in2

pcnt_ctrl_ch1_in2

pcent_sig_ch0_in3

pcnt_sig_ch1_in3

pcnt_ctrl_ch0_in3

pcnt_ctrl_ch1_in3

117 GPIO 45 B

ki 1Rt a8 o 2 ARG B kst 5 X6 ko
BT

USB OTG

D-

GPIO19

D+

GPI020

43 USB OTG

TWAI

twai_rx

twai_tx

twai_bus_off_on

twai_clkout

L7 GPIO 4

FH75 1SO 11898-1 i

el

* GPIO46 HUEHIATIRE, AL T4 (5.

IREER BB

31

S SO L
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4. HUTRRE

4. HAERAE

4.1 bR K BUE
AL KA (7T R SRR PR A AR . 3 PURSRIRROBE 0, 3 BASPE IS BB A

A T Hu e KBUE

5 ZHL B/ME | BKRME | AL
VDDA, VDD3P3, VDD3P3_RTC

’ ’ - ’ K \ -0.3 3.6 V
VDD3P3_CPU, VDD_SPI, VDD3P3_RTC_IO BRI
TsToRE paxiral= 15 -40 150 | °C

4.2 W TR
% 8: T AEA A

5 24 s/ME | MAUE | RRE | B
VDDA, VDD3P3, VDD3P3_RTC P YRS T R 2.8 3.3 3.6 V
VDD_SPI ({ER# AfHJE) ! — 1.8 3.3 3.6 V
VDD3P3_RTC_lO? — 3.0 3.3 3.6 V
VDD3P3_CPU P YA T R 2.8 3.3 3.6 V
lvpp?® AP EBHL YR A B L FL R 0.5 — — | A
Ty 75 -40 — 125 °C

B
1 S ESE R 2.8 WL,
2. {Ef1) VDD_SPI JshR (L1 %37, VDDBPS_RTC_IO MR A AMRII IR, 1L 9.
3. (FHUBIRGEAT, §HHLT ZAE) 500 mA B L.

4.3 VDD_SPI & il %
4 9: VDD_SPI 4y iy 1k

in=2 SR HAE | A
Rspr 3.3 V 5 S Ha PH 5| Q
lspr 1.8 V B L 40 | mA

B
TR HTEOLT, 24 VDD_SPI 2y 3.3 V i, VOD3P3_RTC_IO FEHEH| Rspr M. LAFESME
3.3V flash [0 :

VDD3P3_RTC_IO > VDD_flash_min + |_flash_max*Rspr
Hdr VDD_flash_min 2 flash &AL TAERL %, |_flash_max 3k flash i8R TAER I .
WL R ESHET 2.3 WHEE L.

IREEMG ERHE 32 ESP32-S2 &5t K- ARAg 45 V1.3
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4. AR

4.4 HiHAFE 3.3V, 25 °C)

% 10: H iRk 3.3 V, 25 °C)

b= B8 R/ME JAUE RORAH EEA
Cin EM A — 2 — | pF
Vig ST AP 0.75 x VDD! — | VDD!'+03| V
Vi fH P AL -0.3 — 1 025xVDD' | V
lra 5 FEL T A HL I — — 50 | nA
9 IR NG — — 50 | nA
Vou? 5 HL P R 0.8 x VDD! — — | v
Vor® AR L P-4 £ P — — | 01xVvDD! | V
on PRI (VDD = 3.3V, Vou >= 2.64 V, a0 o
PAD_DRIVER = 3)
oL R R (VDD = 3.3V, Vor, = 0.495 V, . o8 | ma
PAD_DRIVER = 3)
Rpu R HH — 45 — | kQ
Rrp AN — 45 — | Kk
Viu_nrst | &2 MR E 0.75 x VDD! — | VDD'+03 | V
Vi nrst | 0 EZNHEE -0.3 — | 0.25 x VDD! Vv
Bim:

1. VDD 2 I/O ke d s
2. Vou Ml Vor RS H A T NEUE.

4.5 ADC ¥k
2 11: ADC 5tk
SR ik BAME | B | s
DNL (2=4rdk£kit) | RTC fiil#%; ADC 4h% 100 nF HLZ; -7 7 | LSB
INL (FardEtt) | Ak DC 1555 il 25 °C; Wi-Fi 14 -12 12 | LSB
e

o PEAEAT 3,000 (HUEEHZN 2,450 mV), KE & ERITA(R.
o (T IE B 22 YOR BRSSPI E T PAZRAF L7 DNL 4528

4.6  pkerstt

TSR R LT 8.3V LI, 25 °C SRHIHIE . 7E RF B LUSERImINRES R . PP R PEI AT 100%
9 2

IREEMG ERHE 33 ESP32-S2 &5t K- ARAg 45 V1.3
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% 12: RF 346
TAEREL iR IEfH (MA)
802.11b, 20 MHz, 1 Mbps, @19.5 dBm 310
~ 802.11g, 20 MHz, 54 Mbps, @15 dBm 220
802.11n, 20 MHz, MCS7, @13 dBm 200
Active (G T
CHALA) 802.11n, 40 MHz, MCS7, @13 dBm 160
o 802.11b/g/n, 20 MHz 63
802.11n, 40 MHz 68

[PAE
i RX SRR, AMAET RPPRES, CPU AT idle R

#6130 AFIYFEEEX T TFE

R ik DIFE AU
240 MHz 19 mA
Modem-sleep CPU #bFITAFIRE | 160 MHz 16 mA
EHHE: 80 MHz 12 mA
Light-sleep — 450 pA
ULP tpb3EgsAab T | ULP-FSM 170 pA
TARIRAS ULP-RISC-V 190 LA
Deep-sleep ARG A% Jaeti 1 I AT 22 uA @1% duty
RTC %S + RTC fHhitias 25 pA
A RTC EREHAL T TR 20 pA
KM CHIP_PU JIFA%, & 1 AT KPR 1 pA
UK

o i Modem-sleep TifESdRR], CPU 4T LAEIRAS, cache 4bT idle 4755,

1 Wi-Fi FERRI35 56, b 437 Active Fil Modem-sleep #x 2 [A1YJ4:, BIEEH S 7E B A A1 451k .
Modem-sleep #i T, CPU MR HEEMb, SRE T CPU Hgl Il 4k .

Deep-sleep B, (X ULP HpMEHIEAL T TARRZSHS, ATRARAE GPIO RAKIIFE 12C.

YAGAL TR AR HE ML, ULP P A SRS ot s A SUIE T AR . MBI DA 1% s LT AR, &
GEUFBILILE N 22 pA.
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4. HUTRRE

4.7 wl5EPE
14 W gk
WA Wik 2 1 WA it

HTOL (il TAE A fir)

125 °C, 1000 /i

JESD22-A108

ESD (i fUgyR)

HBM (MR '+ 2000 V

JESD22-A114

CDM (FErigf{#i) * + 500V

JESD22-C101F

18 (Latch-up)

T HR £ 200 mA

JESD78

A H A 1.5 x VDD s

FitAb BRI 1

Wz 125 °C, 24 /B
i =4
[mE: 260 +0°C, 20 #b, =k

(30 °C, 60% RH, 192 /)\H})

J-STD-020. JESDA47,
JESD22-A113

TCT (il BEFRERI)

—65 °C /150 °C, 500 &g

JESD22-A104

RN )i )

UHAST  (Jc i H e e

130 °C, 85% RH, 96 /]Ni}

JESD22-A118

HTSL (il A i )

150 °C, 1000 /)it

JESD22-A103

LTSL (MRl Arfiti A7 i)

~40°C, 1000 /i

JESD22-A119

1. JEDEC 44 JEP155 #i52: 500 V HBM REMSHEF7#1E ESD $ i 7k
2. JEDEC 44 JEP157 #i5&: 250V CDM REfSAEATRE ESD #5557 F

[Tking

[rking

NRAL,
7St e

4.8 Wi-Fi 5§45
4.8.1 KOS TERERLRS
150 R GHasPERERLRS
SR A ARG | AL
11b, 1 Mbps 19.5 | dBm
11b, 11 Mbps 19.5
119, 6 Mbps 18
N . 119, 54 Mbps 15
fin i 11n, HT20, MCS0 18
11n, HT20, MCS7 13
11n, HT40, MCS0 18
11n, HT40, MCS7 13
4.8.2 UGS TERE LR
160 EsERERLRS
SR A% WA | B
BREE 1 Mbps -97 | dBm
2 Mbps -95
IREEMG ERHE 35 ESP32-S2 &5t K- ARAg 45 V1.3
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IREER BB

28 &1 JLAUME | B
5.5 Mbps -93
11 Mbps -88
6 Mbps -92
9 Mbps -91
12 Mbps -89
18 Mbps -87
24 Mbps -84
36 Mbps -80
48 Mbps 76
54 Mbps 75
11n, HT20, MCS0O -92
11n, HT20, MCS1 -88
11n, HT20, MCS2 -85
11n, HT20, MCS3 -83
11n, HT20, MCS4 79
11n, HT20, MCS5 75
11n, HT20, MCS6 74
11n, HT20, MCS7 72
11n, HT40, MCSO -89
11n, HT40, MCS1 -86
11n, HT40, MCS2 -83
11n, HT40, MCS3 -80
11n, HT40, MCS4 76
11n, HT40, MCS5 -72
11n, HT40, MCS6 ~71
11n, HT40, MCS7 -69

SN AIGIRE 11b, 1 Mbps 5 | dBm
11b, 11 Mbps 5
119, 6 Mbps 5
119, 54 Mbps 0
11n, HT20, MCSO 5
11n, HT20, MCS7 0
11n, HT40, MCSO 5
11n, HT40, MCS7 0

SSEEE 11b, 11 Mbps 35| dB
119, 6 Mbps 31
11g, 54 Mbps 14
11n, HT20, MCSO 31
11n, HT20, MCS7 13
11n, HT40, MCSO 19
11n, HT40, MCS7 8
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6. HHE R

5. BHER

E
PIN 1 DOT D aZ sl
BY MARKING \| ( @ i e N b
go0uuuo0uoouu PIN #1 1D
s!"; LTD /67 C0.50 pin 1
P::S g S Pin 2 Dimensional Ref
=) | Pin3 REF.| Min. | Nom. | Max
B = A | 0.800]0.8500.900
56L SLP D g A110.000] --- [0.050
E g g A3 0.203 Ref
- D [6.950]7.000] 7.050
C/x/mm) B = E | 6,950 | 7.000] 7050
B =~ D2 |3.950 | £.000 | 4.050
B = E2 [ 3.950 [ £.000 | 4.050
= g [@[rer®@[c]alB] [ e 0400 BSC
= = b [ 0.150 [ 0.200 [ 0.250
nnjnonnnoonooan L [0.350]0.400] 0450
Tol. of Form&Posifion
De 233 0.10
[&[ree@Ic]A3]
TO0P VIEW B bbb Lo
ddd 0.05
eee 0.08
BOTTOM VIEW T 010
//Jccc]c A ng
Nx[D]eee]C] f Notes
Al 1. All DIMENSIONS ARE IN MILLIMETERS.
SIDE VIEW 2. DIMENSIONING AND TOLERANCING PER JEDEC MO-220.
P& 7: QFN56 (7x7 mm) $f3E
el

o NEPEMIEE, SHEMM Pin 1 (B UGHGS R4 5 18 367490 5 5
o i PCB ke YR S (dxf) AT A Autodesk Viewer #57 ;
o HRBW. REAAFEMIRENGELR, HEH _CREOHBEEL .
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6. > BT

6. AT

6.1 BEHUR
Vi PA R B3 v] N 4 ¢ ESP32-S2 1y SCRY kL
o (ESP-IDF 4i#245Ea)
ESP32-S2 MIHF & SHRIMITL AT, W ETHIETH, 20k AP 4%,

o (ESP32-S2 $i R&:%Z Ty
ZFMHEML T 5T ESP32-S2 i HLAfE B, WFEA TN REAR LA A . T RERIR N 2 e il B

e (ESP32-S2 ffi{i% it 5 )
ZTFWHRL T ESP32-S2 R4 = i k5 B, 3% ESP32-S2 ith -, ESP32-S2 #i41 PA NI KA -

o _CUREBMIMITIEERY

6.2 BT
WA k47 5 ESP2-S2 5 i .

e ESP32 7kt IX
K IREE I TREIX TARIN (E2E) ALK, fonT DAEX AR A, 70 200l SRR, S5 HAR T
FRI—EL g phe (7 AL o

e GitHub
IR#EEAE GitHub A RE TR T AT H .
e LH

Flash T2 TH . AR T RS TR A KI5 H -
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Fif s A - ESP32-S2 24t & i B

firoe A - ESP32-S2 & A1L6 i 45 IEG

A.1. 10 MUX

10_MUX

Power Supply Pin. puil®9 DighalPin  PowerDomain iR, INCR. RroGRo BBCL, Twe DT TR R PP Fumctons P Puciont PP Doy AtResst  AferReset
1 vooa
2 AN
3 vopaes
4 vOD3PS
5 GPI00 VDD3P3_RTC_IO RTC_GPICO |GPIOO | VOTT | GPICO | VO/T 242 00=0, ie=1, wpu
6 P01 VDD3P3_RTCIO | TOUCH! | ADCICHO | RTCGPIOI | GPIOI | VOT |GPIOT | VO 2d2 080, ie=1
7 apio2 VDD3P3_RTCIO | TOUCH2 | ADCICHI | RTCGPIO2 | GPIO2 | VOT |GPIO2 | VO 2d2
] GPI03 VDD3P3 RTCIO | TOUCH3 | ADCI CH2 | RTC.GPIO3 | GPIO3 | VOT | GPIO3 | VO/T 242
9 GPI04 VDDSP3_RTC_IO | TOUCH4 | ADCICH3 | RTC_GPIO4 | GPIO4 | VOT |GPIO4 | VO 242
10 GPI0s VDDSP3_RTC_IO | TOUCHS | ADCICH4 | RTC_GPIOS |GPIOS | VOT |GPIOS | VO 242
1 GPI0s VDD3P3_RTCIO | TOUCHS | ADCICHS | RTC_GPIOS | GPIOS | VO | GPIOS | VO 2d2
12 P07 VDD3P3 RTC_IO | TOUCH? | ADCI CHS | RTC.GPIO7 | GPIO7 | VOTT | GPIO7 | VO/T 242
18 GPI08 VDD3P3_RTC_IO | TOUCHB | ADCICH7 | RTC_GPIOB | GPIOB | VOTT | GPIOB | VO/T 242
14 aPiog VDDSP3_RTC_IO | TOUCH® | ADCICHE | RTC_GPIO9 |FSPHD | 1/OTT | GPIO9 | VO/T FSPHD | 10T |22
15 GPIOI0  VDDIPARTCIO | TOUGHIO | ADC1.CHO | RTC_GPIOO FSPICSO | 1/OT GPIOTO | UOMT FsPios | H/OT FSPICSO | WOT | 22
16 GPIO11  VDD3P3RTCIO | TOUGHI1 | ADC2.CHO | RTC.GPOT1 FSPD /O GPIOTT | O FsPIOs | M/OT FSPID worr | 2a
1 GPIOT2  VDDSPSRTCIO | TOUGHI2  ADG2.CHI | RTC_GPIOT2 | FSPICLK | IVOT GPIOT2  UO/T FsPiOs | M/O/T FSPICLK | 1/O/T | 22
18 GPIOI3  VDDSPSRTCIO | TOUGHIS | ADC2.CH2 | RTC_GPIOI3 FSPIQ | IVOT GPIOI3 O/ Fspio7 | IO FSPIQ worr | ze
19 GPIO4  VDDIPO.RTCIO | TOUGH!4 | ADC2.CH3 | RTC_GPIO14 FSPWP | 1O GPIO14 | O |FsPDQS | M/OT FSPMP | 1O |22
20 VDD3PS_RTC
2 XTAL.32K.P VDD3P3_RTCI0 XTAL.32KP | ADC2.0H4 | RTC_GPO15 GPIOI5 IO | GPO1s | IO UORTS O 22
2 XTAL32K.N VDD3P3_RTCIO  XTAL32KN | ADC2.OH5 | RTC_GPIO16 GPIOT6 IO/ | GPIO16 | UOT UOCTS 1t 22
2 DAC1 VDD3P3_RTC_IO | DAC_1 ADC2.0H6 | RTC_GPIO17 |GPIOI7 | VOT | GPIO17 | IO UTTXD | O 242
2 DAC_2 VDD3P3_RTC_IO | DAC_2 ADC2.CH? | RTC_GPIO18 |GPIO1S | VOT | GPIO18 | UOT UIRXD |1 | CLK.OUT3 O 2d2
2 GPIOIS  VDDIP3ATCIO  USB.D- ADC2.CHB | RTC_GPIO19 |GPIO19 | VOT | GPIO19 | UOT UIRTS | O | CLK.OUT2 |O 2d2
2 GPI020  VDD3PSRTCIO USB.D:  ADC2.0H9 | RTCGPIO20 GPIO20 IO |GPIO20 | UOT UICTS 11| CLKOUTI O 242
27 VDD3P3_RTC.IO
2 GPIO21  VDDIP3_ATC_IO RTC_GPIO21 | GPIO21 | VOTT | GPIO21 | VOIT 2d2
20 SPICS1 VDD SPI SPCSI | IWOT GPIO26 | 1OT 22
30  voD_SPI
El SPIHD VDD_SPI SPHD | 1O | GPIO27 | VOIT 242
32 sPwP VDD_SPI SPWP | 11/OT | GPIO28 | VO 2d2
E SPICSO  VDD_SPI SPCSO | WO | GPIO20 | vOIT 2d2
34 SPICLK VDD SPI SPOLK | WO GPIO3 | 1O/T 22
35 sPiQ VDD_SPI sP 1O | GPos1 | VoI 242
£ SPID VDD_SPI sPD 1o | GPios2 | VoI 242
a7 apiogs VDO OPU/ GPIO33 | VOT | GPIO33  VO/T | FSPHD | 11/O/T SPI04 worr | 2 06=0, ie=0 06=0, e=1
£ GPioas  YODCE O/ GPI034 | VOT |GPIO34 | UO/T FSPICSO | /O SPIOS Worr | 2d2 0e=0,ie=0 ce=0, ie=1
30 apiogs VDS oY/ GPIO35 | VOT | GPIO35 | VO/T | FSPD norr SPIOS WorT | 2d2 06-0, ie=0 06=0, ie=1
40 GPIO36 vggsgg‘,cw/ GPIO36 | VO/T | GPI036 | VO/T | FSPICLK | 1/O/T SPIO7 WO | 2:d2 060, i6=0 060, ie=1
@ apiog7  VDOIFS.CRU/ GPIO37 | VOT | GPIO37 VO FSPIQ | /T sPDOS | 11O | 2d2
a2 GPIOS8 VD3PS CPU GPIOZS VO GPIO3 | IO FSPWP | H/OT GPioss | VOT | 2d2 06=0, ie=0 08=0, e=1
a MTCK VDD3P3_CPU MTCK |11 GPIOI8 | VO CLK.OUTS O 242 06=0, =0 00-0, =
4 MTDO \VDD3P3_CPU MTDO | OT | GPO#0  VOT cLK.ouT2 | O 2d2 060, ie=0 08=0, e=1
45 VDD3P3 CPU
. MTDI VDDEP3_ CPU MTDI | GPO4T | UOT OLKOUTI O 22
a MTMS \VDDBP3_CPU MTMS |0 oPos2 | vOT 242
4 uoTxD \DD3P3_CPU WDO |0 GPO43 | VOT CLK.OUTI | O 22 00-0, ie=1, wpu | oe=1,
Y UORXD | VDD3P3_CPU UWRD |1t GPOM | VOT CLKOUT2 | O 22 06-0, ie=1, wpu | 0e=0, ie=1, wpu

GPIO4S VD3PS CPU GPIO45 | VOT | GPIO4S | VOIT 2d2 06=0, e=1, wpd | 06=0, =1, wpd

51 VDDA
52 XTALN
53 XTAL P
54 VDDA
55 GPIO#  \DD3P3_CPU GPI046 aPI026 08=0, wpd, ie=1 | 08=0, wpd, ie=1
56 CHIP_PU VDD3P3_RTC_IO
Total |10 3 s
B

+ GPIO33, GPIO34, GPIO35. GPIO36. GPIO37 KFejFiEXIAJ VDD3P3_CPU, theli#{4EE 9 VDD_SPI,
+ ESP32-S2FH2 F] ESP32-S2FH4 9] SPIHD. SPIWP, SPICSO. SPICLK. SPIQ I SPID EE{EME flash, FEEINEEMHFES
+ wpu: weak pull-up
+ wpd: weak pull-down
+ ie: input enable
+ oe: output enable
« §PHEF Function #2933 —51 Type, 1§2E TIHHRFRIERE Function FIXIRI Type MIEX .. 3 FINEE Function-N =, Type FifEHIZ:
- 1 RN, SREET Function-N LASMOEAMINGE, NIZEMEVEANESIRERES Function-N HIEINES,
- 1 RN, GREERET Function-N IASMYEARINEE, M Function-N BISIAESIER 1,
- 10 fRHEA. MRBESE Function-N LASMOEBINEE, M Function-N RIBMAIESEN 0.
- 00 {RNEd.
- T: B,
- VOIT: ZIEEESESRA. MENSREAS.
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A.2. GPIO A&l

46 17: GPIO ikl

fE5m4H 10 b ES 4 i RE
9 | MAES AOAE " | MUX $i i RS 55
0 | SPIQ_in 0 | yes SPIQ_out SPIQ_oe
1 | SPID_in 0 | yes SPID_out SPID_ce
2 | SPIHD_in 0 | yes SPIHD_out SPIHD_oe
3 | SPIWP_in 0| yes SPIWP_out SPIWP_oe
4| - - - SPICLK _out_mux SPICLK _oe
51| - - - SPICSO_out SPICSO_oe
6| - - - SPICS1_out SPICS1_oe
7 | SPID4_in 0 | yes SPID4_out SPID4_oe
8 | SPID5_in 0 | yes SPID5_out SPID5_oe
9 | SPID6_in 0 | yes SPID6_out SPID6_oe
10 | SPID7_in 0 | yes SPID7_out SPID7_oe
11 | SPIDQS_in 0 | yes SPIDQS_out SPIDQS_oce
14 | UORXD_in 0 | yes UOTXD_out 1°d1
15 | UOCTS_in 0 | yes UORTS_out 1°d1
16 | UODSR_in O | no UODTR_out 1°d1
17 | UTRXD_in 0 | yes U1TXD_out 1°d1
18 | U1CTS_in 0 | yes U1RTS_out 1°d1
21 | UTIDSR_in O | no U1DTR_out 1°d1
23 | 12S00_BCK_in O | no 12500_BCK _out 1°d1
25 | 12S00_WS_in O | no [2S00_WS_out 1°d1
27 | 12501_BCK_in 0| no 12S01_BCK _out 1'd1
28 | 12S0I_WS_in O | no [2S01I_WS_out 1°d1
29 | I12CEXTO_SCL_in 1] no [2CEXTO_SCL_out [2CEXTO_SCL_oe
30 | I2CEXTO_SDA_in 1] no [2CEXTO_SDA_out I2CEXTO_SDA_oe
39 | pent_sig_ch0_in0 0| no gpio_wlan_prio 1°d1
40 | pent_sig_ch1_in0 0| no gpio_wlan_active 1'd1
41 | pent_ctrl_ch0_in0 0| no - 1'd1
42 | pent_ctrl_ch1_in0 0| no - 1'd1
43 | pecnt_sig_ch0_in1 0| no - 1'd1
44 | pcnt_sig_ch1_in1 0| no - 1'd1
45 | pent_ctrl_ch0_in1 0| no - 1'd1
46 | pent_ctrl_chi_in1 0| no - 1°d1
47 | pent_sig_ch0_in2 0| no - 1'd1
48 | pecnt_sig_ch1_in2 0| no - 1'd1
49 | pent_ctrl_ch0_in2 0| no - 1"d1
50 | pent_ctrl_chi_in2 0| no - 1'd1
51 | pent_sig_ch0_in3 0| no - 1"d1
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A4 10 fiy H4 (55170 i G
5 | WAfEE BRME " | MUX St | S fiv'5
52 | pent_sig_ch1_in3 0| no - 1'd1
53 | pent_ctrl_ch0_in3 0| no - 1'd1
54 | pent_ctrl_ch1_in3 0| no - 1"d1
64 | usb_otg_iddig_in 0| no - 1'd1
65 | usb_otg_avalid_in 0| no - 1'd1
66 | usb_srp_bvalid_in 0| no usb_otg_idpullup 1°d1
67 | usb_otg_vbusvalid_in 0| no usb_otg_dppulldown 1°d1
68 | usb_srp_sessend_in 0| no usb_otg_dmpulldown | 1'd1
69 | - - |- usb_otg_drvvbus 1°d1
70 | - - |- usb_srp_chrgvbus 1°d1
71| - - |- usb_srp_dischrgvbus | 1’d1
72 | SPI3_CLK in 0| no SPI3_CLK_out_mux SPIS_CLK oe
73 | SPIB_Q_in 0| no SPI3_Q_out SPI3_Q_oe
74 | SPI3_D_in 0| no SPI3_D_out SPI3_D_oe
75 | SPIB_HD_in 0| no SPI3_HD_out SPI3_HD_oe
76 | SPI3_CSO_in 0| no SPI3_CS0_out SPI3_CS0_oe
77 - - - SPI3_CS1_out SPI3_CS1_oe
78 | - - - SPI3_CS2_out SPI3_CS2_oe
79 | - - |- ledc_Is_sig_outO 1°a1
80 | - - |- ledc_Is_sig_out1 1°a1
81 | - - - ledc_Is_sig_out2 1°d1
82 | - - - ledc_Is_sig_out3 1°d1
83 | rmt_sig_in0 0| no ledc_lIs_sig_out4 1°a1
84 | rmt_sig_in1 0| no ledc_lIs_sig_outb 1°a1
85 | rmt_sig_in2 0| no ledc_lIs_sig_out6 1°a1
86 | rmt_sig_in3 0| no ledc_lIs_sig_out7 1°a1
87 | - - - rmt_sig_outO 1°a1
88 | - - - rmt_sig_out 1°a1
89 | - - - rmt_sig_out2 1°a1
AQ | - - - rmt_sig_out3 1°a1
95 | 12CEXT1_SCL_in 11 no I2CEXT1_SCL_out I2CEXT1_SCL_oe
96 | 1I2CEXT1_SDA_in 11 no I2CEXT1_SDA_out I2CEXT1_SDA_oe
100 | - - - gpio_sdO_out 1°a1
101 | - - - gpio_sd1_out 1’a1
102 | - - - gpio_sd2_out 1°a1
103 | - - - gpio_sd3_out 1’a1
104 | - - - gpio_sd4_out 1°a1
105 | - - - gpio_sd5_out 1’d1
106 | - - - gpio_sd6_out 1°a1
107 | - - - gpio_sd7_out 1°a1
108 | FSPICLK in 0 | yes FSPICLK _out_mux FSPICLK _oe
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Ho A 44 10 fiy H A5 PO i R

5 | ARS BOAME | MUX it | B fii%

109 | FSPIQ_in 0 | yes FSPIQ_out FSPIQ_oe

110 | FSPID_in 0 | yes FSPID_out FSPID_oe

111 | FSPIHD_in 0 | yes FSPIHD_out FSPIHD_oe

112 | FSPIWP_in 0 | yes FSPIWP_out FSPIWP_oe

113 | FSPIO4_in 0 | yes FSPIIO4_out FSPIIO4_oe

114 | FSPIOS5_in 0 | yes FSPIIO5_out FSPIIO5_oe

115 | FSPIO6_in 0 | yes FSPIIO6_out FSPIIO6_oe

116 | FSPIO7_in 0 | yes FSPIIO7_out FSPIIO7_oe

117 | FSPICSO_in 0 | yes FSPICSO_out FSPICSO_oe
118 | - - - FSPICS1_out FSPICS1_oe
119 | - - - FSPICS2_out FSPICS2_oe
120 | - - - FSPICS3_out FSPICS3_oe
121 | - - - FSPICS4_out FSPICS4_oe
122 | - - - FSPICS5_out FSPICS5_oe
123 | twai_rx 1] no twai_tx 1°d1

124 | - - - twai_bus_off_on 1°d1

125 | - - |- twai_clkout 1'd1

126 | - - |- SUBSPICLK out_mux | SUBSPICLK oe
127 | SUBSPIQ_in 0 | yes SUBSPIQ_out SUBSPIQ_oe
128 | SUBSPID_in 0 | yes SUBSPID_out SUBSPID_oe
129 | SUBSPIHD_in 0 | yes SUBSPIHD_out SUBSPIHD_oe
130 | SUBSPIWP_in 0 | yes SUBSPIWP_out SUBSPIWP_oe
131 | - - |- SUBSPICS0_out SUBSPICS0_oe
132 | - - |- SUBSPICS1_out SUBSPICS1_oe
133 | - - |- FSPIDQS_out FSPIDQS_oe
134 | - - |- FSPI_HSYNC_out FSPI_LHSYNC_oe
135 | - - |- FSPI_VSYNC_out FSPI_VSYNC_oe
136 | - - |- FSPI_DE_out FSPI_DE_oe
137 | - - |- FSPICD_out FSPICD_oe

139 | - - |- SPI3_CD_out SPI3_CD_oe
140 | - - |- SPI3_DQS_out SPI3_DQS_oe
143 | 12S0I_DATA_IinO 0| no 12S00_DATA_outO 1°d1

144 | 12S0I_DATA_in1 0| no 12S00_DATA _out1 17d1

145 | 12S0I_DATA_in2 0| no 12S00_DATA _out2 1°d1

146 | 12S0I_DATA_in3 0| no 12S00_DATA _out3 17d1

147 | 12S0I_DATA_in4 0| no 12S00_DATA _out4 1°d1

148 | 12S0I_DATA_in5 0| no 2S00 _DATA _outb 17d1

149 | 12S0I_DATA_in6 0| no 12S00O_DATA_outb 1°d1

150 | 12S0I_DATA_in7 0| no 12S00_DATA _out? 1°d1

151 | 12S0I_DATA_in8 0| no 2S00 _DATA _out8 1°d1

152 | 12S0I_DATA_in9 0| no 12S00_DATA _out9 1°d1
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A4 10 fiy H4 (55170 i G

5 | WAfEE BRME " | MUX St | S fiv'5

153 | 12S0I_DATA_in10 0| no 12S00_DATA_out10 1°d1

154 | 12S0I_DATA_in11 0| no 12S00_DATA_out11 1°d1

155 | 12SOI_DATA_in12 0| no 12S00_DATA_out12 1°d1

156 | 12S0I_DATA_in13 0| no 12S00_DATA_out13 1°d1

157 | 12S0I_DATA_in14 0| no 12S00_DATA _out14 1°d1

158 | 12S0I_DATA_in15 0| no 12S00_DATA_out15 1°d1

159 | - - - 12S00_DATA_out16 1°d1

160 | - - - 12S00_DATA _out17 1°d1

161 | - - - 12S00_DATA_out18 1°d1

162 | - - - 12S00_DATA_out19 1°d1

163 | - - - 12S00_DATA_out20 1°d1

164 | - - - 12S00_DATA _out21 1°d1

165 | - - - 12S00_DATA_out22 1°d1

166 | - - - 12S00_DATA_out23 1°d1

167 | SUBSPID4_in 0 | yes SUBSPID4_out SUBSPID4_oe
168 | SUBSPID5_in 0 | yes SUBSPID5_out SUBSPID5_oe
169 | SUBSPID6_in 0 | yes SUBSPID6_out SUBSPID6_oe
170 | SUBSPID7_in 0 | yes SUBSPID7_out SUBSPID7_oe
171 | SUBSPIDQS_in 0 | yes SUBSPIDQS_out SUBSPIDQS_oe
193 | 12S0I_H_SYNC 0| no - 1°d1

194 | 12S0I_V_SYNC 0| no - 1°d1

195 | 12SO0I_H_ENABLE 0| no - 1°d1

215 | - - - ant_sel0 1'd1

216 | - - - ant_sell 1'd1

217 | - - - ant_sel2 1'd1

218 | - - - ant_sel3 1'd1

219 | - - - ant_sel4 1'd1

220 | - - - ant_sel5 1'd1

221 | - - - ant_sel6 1'd1

222 | - - - ant_sel7 1'd1

223 | sig_in_func_223 0| no sig_in_func223 1°a1

224 | sig_in_func_224 0| no sig_in_func224 1°a1

225 | sig_in_func_225 0| no sig_in_func225 1°a1

226 | sig_in_func_226 0| no sig_in_func226 1’a1

227 | sig_in_func_227 0| no sig_in_func227 1’d1

235 | pro_alonegpio_in0 0| no pro_alonegpio_outO 1'd1

236 | pro_alonegpio_ini 0| no pro_alonegpio_out1 1'd1

237 | pro_alonegpio_in2 0| no pro_alonegpio_out?2 1'd1

238 | pro_alonegpio_in3 0| no pro_alonegpio_out3 1'd1

239 | pro_alonegpio_in4 0| no pro_alonegpio_out4 1'd1

240 | pro_alonegpio_in5 0| no pro_alonegpio_outb 1'd1
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5 | WAfEE BRME " | MUX St | S fiv'5
241 | pro_alonegpio_in6 0| no pro_alonegpio_out6 1°d1
242 | pro_alonegpio_in7 0| no pro_alonegpio_out7 1°d1
251 | - - - clk_i2s_mux 1'd1
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