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Wi-Fi
e 7 # IEEE 802.11b/g/n #Y
e 802.11n (2.4 GHz) #JE =ik 150 Mbps
o TLLZ K (WMM)
o MEEA (TX/RX A-MPDU, RX A-MSDU)
o 7 HIHHAIA (Immediate Block ACK)
e T4 (Defragmentation)
e Beacon FZhi (f#{F TSF)
o 4RE WI-Fi 20

o [l SRR LR ZE L 2% (Infrastructure BSS) Station #iz(/SoftAP 4 /1R 2wt
T ESP32 7x: Station & F A4y, SOftAP {518 £ [ I il 22

o K&

W

o T vA.2 SEARME, MG (BR/EDR) AMEIIFEH 4 (Bluetooth LE)
o WHiHRiE Class-1. Class-2 fil Class-3, HIEFHIMBIIZRMARE
o HABRA Ty (Enhanced Power Control)

o TR REL +9 dBm

o NZIF 3% HA-94 dBm [y BLE H2li R i

o HIGM B (AFH)

o JLT SDIO/SPI/UART # IR HCI

e 2 UART HCI, #5Ali%k 4 Mbps

o EWE T 4.2 BR/EDR #l Bluetooth LE X4 controller

o [ THT ) /4 R ) 26 T 6] %49 (SCO/eSCO)

e CVSD #il SBC 5454k flffi 3%

o W5 KK (Piconet) FIEUR (Scatternet)
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o SCRFIIS IR R

CPU Fif#fifi
o Xtensa® 32-bit LX6 B/ XAZ AL FHAS
o CoreMark® 5453 :
- BAf% . F45 240 MHz: 504.85 CoreMark; 2.10 CoreMark/MHz
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- XU, F:4¥ 240 MHz: 994.26 CoreMark; 4.14 CoreMark/MHz

448 KB ROM

520 KB SRAM

16 KB RTC SRAM

QSPI % #i £~ flash/SRAM

IR 25
o WE 8 MHz iRids, SCRFHERUE
o NE RCIRimae, KA
o FFAINE 2 MHz % 60 MHz B F2 4k (ARG Wi-Fi/EESFDhae, W H Hi R 40 MHZ k)
SFFANE 32 kHz fdk, T RTC, Sy HHE
2 A EMSAAL, FAEHE 2 4> 64-bit @ RS D EREHE T
1/~ RTC Ehf#

RTC &1

AR
e 34/~ GPIO O
- 54-EH strapping & J#
- 6 MR AE
- 6 M EREEE N flash/PSRAM (ESP32-DOWDR2-V3, ESP32-U4WDH)

12-bit SAR ADC, £k 18 4Nl
2 A 8-bit D/A 458

10 Al A s

4/~ SPI

21128

21 12C

3 4~ UART

1/~ Host SD/eMMC/SDIO

1/~ Slave SDIO/SPI

A & DMA BIRAKIM MAC #1158 IEEE 1588
o TWAI®, Fe%s 1SO 11898-1 (CAN #iii 2.0)

RMT (TX/RX)

HHL PWM
LED PWM, Zik 16 4~
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o Deep-sleep Fx T HIFEARE 10 pA
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LA LR
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o flash Jijiax
e 1024 i OTP, H Fn] F) &1k 768 {if
o NEREEhdG
- AES

Hash (SHA-2)

- RSA
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- FEMLECE: g (RNG)
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o HEERIE o T HRINAE loT 1R RanEE L 2%
o TLHZhk o i FMIRINAE loT Hdiic s
© i o G
o WL T M
o EE G
o FEL
. POS #l o R
o IREHLEA e SDIO Wi-Fi + # A M
o S o b IBAIRE T Y.
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1 ESP32 Z45%f Ik n
(A W 1
12 BUESXLE 11
2 S5 12
21 EHE 12
2.2 SRR 14
2.21  GPIO il RTC_GPIO [t bR sl 17
23  HJE 18
2.31 WS 18
2.3.2 It EHAIEANL 18
2.4 Strapping &1 20
2.5 5 flash/PSRAM [ HINT I 3 % 22
3 Tprediid 24
3.1 CPU Filf#fi 24
3.1 CPU 24
312 A Atk 24
31.3 %4 flash Fil RAM 24
314 HuhkmLGEERY 25
31.5 Cache 27
3.2 RGHEh 27
3.21  CPU Hl4 27
3.2.2 RTC M4 27
3.2.3 i PLL W4 27
3.3  RTC FMLTh#EEHE 28
3.31  HEEHEIT (PMU) 28
3.3.2 HLIHFEMALBERS 29
3.4  EWEHETTM 29
3.41  EMERE 29
3.4.2 FHI'MMER 29
3.5  JMEAE{F A 30
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SFFATAN Wi-Fi

361 2.4 GHz #liss

3.6.2 2.4 GHz ks

3.6.3  HBPA HiAR

3.6.4  Wi-Fi §55if Ly

36.5 Wi-Fi MAC

CNARN ¥R il

372  WAE:N

373  WEAIUER

374 WEAHEREE S

LGN

3.81 EMHMA/HHED (GPIO)
3.8.2 Hfrshx#En (SPI)

3.8.3 MR LA (UART)
3.8.4 12CH:M

3.85 12S#:1

3.8.6 ZLHNE

3.87  JkibitEE Ay
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3.8.9 MMk SEV 28 (MCPWM)
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3.813  PAKM MAC #11
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11 ESP32 ZFlik Hout ke i
2-1 % A 14
2-2 L RURIAE ALY S E 19
2-3 Strapping & 20
2-4  Strapping 4 B i 24500 I 21
2-5 &G EHE N flash/PSRAM (145 IR Y 56 2 22
2-6 ESP32 Fildtd: 4 flash/PSRAM [y : % % 22
3-1 TPl A M L 25
3-2 RIFHIFER T I THE 28
3-3 ADC 4 37
3-4 ADC FiifE4h 4 37
3-5 ESP32 [-{yH 2 atiLE GPIO 38
3-6 MRS 39
A-1 N R A E 44
4-2 W TAELME 44
4-3 HEFHRAHEM (3.3V, 25 °0) 45
A4-4 SIS AL 45
4-5 mlEEHE: 46
4-6  Wi-Fi S35 46
47 B - BEREIRER (BR) 47
4-8 RS - BB R (BR) 47
4-9  BERERE - H5REdE R (EDR) 48
4-10 K IHERFRE - R EdE% (EDR) 48
A1 ARTIFERE A BRI 49
412 ARIIFEME & St 50
6-1 G Fi 53
6-2 GPIO_Matrix 55
6-3 Ethernet_MAC 60
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21 ESP32 @it (1% QFN 6%6, THHLE) 12
2-2 ESP32 HIfif (EF4% QFN 5%5, TLKA) 13
2-3 ESP32 s 18
2-4 MRS L SR 19
2-5 Strapping &I E T S E 4
31 LWL 25
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1 ESP32 5 8S%}

1 ESP32 ZAIAIA L

11w BB
oL o

AR v3.0 RIX E
EIES]
Q6: QFN 6*6
N/A: QFN 5*5
%A PSRAM
" R2: 2 MB PSRAM
> BEER
WD: Wi-Fi b/g/n + 5 oF MR INFE I TF SR
3R flash
, O TR flash
2: 2 MB flash
4: 4 MB flash
Atz
> D/U: Iix
St Bz
> ORRT
1-1. ESP32 FRA1.E - fiw 24 ML
1.2 TS5tk
% 1-1. ESP32 &% AWk
ALY WE; | ERAC | BFSpy flash/PSRAM | kb3 VDD_SDIO i}
ESP32-DOWD-V3 WA | v3.0/v314 | — QFN 5*5 1.8V/3.3V
ESP32-DOWDR2-V3 WAZ | v3.0/v314 | 2 MB PSRAM QFN 5*5 3.3V
ESP32-U4WDH WA%S | v3.0/v314 | 4 MB flash® QFN 5*5 3.3V
ESP32-DOWDQ6-V3 (NRND) | A% | v3.0/v31* | — QFN 6*6 1.8V/3.3V
ESP32-DOWD (NRND) WAZ | VoI | — QFN 5*5 1.8V/3.3V
ESP32-DOWDQ6 (NRND) WAz | vI.oAVI1e | — QFN 6*6 1.8V/3.3V
ESP32-SOWD (NRND) FkE | VIOV | — QFN 5*5 1.8V/3.3V

VA A LS SRR Wi-Fi b/g/n + 35 P AR IIFERE ARUE AR, M2 X TR 2GR, W
SHEFEAT b Bk

2 ESP32 itk A M AE B S H X 43 X L KESP32 At #ist ey .

S ESP32-UAWDH 3 H-kf M B TH 4 A AU% , W, PCN-2021-021,

4 Pt RS0 B AR v3.0 B B3 v3., i PCN20220901,

S JZt B2 FH st A IUACK 1l V1.0 ABEE > V1A, I, PCN20220901,

6 Flash % #%:
- /010 TR R/ 2 5 S5 4
- 2 /b 20 AR HE R BE st ]
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VDDA

LNA_IN
VDD3P3
VDD3P3
SENSOR_VP
SENSOR_CAPP
SENSOR_CAPN
SENSOR_VN
CHIP_PU
VDET_1
VDET_2
32K_XP
32K_XN

GPI025

IREER BB

13

14

VDD3P3_RTC

< 05 <82 g8
L a4 o 2 2 8 9 £ & ©
< < [m)] [ = [m) o o (@] o
@] O > > > > O o o (O]
[e0] N © Yo] < ™ [QV] — (@] [©)]
< < < < < < < < < ™
. R __
| I__1 1__1! [ 1! [ 1! 1! [ 1! | | 38 Gplo»lg
c-! -
‘: | 137 VDD3P3_CPU
c-. PSS TTTTTTTTTmmTmossmosomommmomoees ! -2
i | | ' {36 GPIO23
- | | o
! : : : 35 GPIO18
co, A
: | | | 134 GPIO5
co I
| | I : 33 SD_DATA_1
c-! i : ~]
K | | i
[‘: ! ESP32 : I“j 32 SD_DATA_O
7 | 49 GND | "131 SD_CLK
S - -
co A
! ! ! | {30 SD_CMD
- | | iy
: ! | ! J29 SD_DATA_3
c-! ! ! oz
i | l ""128 SD_DATA_2
— — 1 ] | - —
- | | -
! : ! : 27 GPIO17
__1 | ——
- L . -
: : J26 VDD_SDIO
. oz
__ IR T R N A L_|25 GPIOT6
1 L | L | [ L | [ L | L | [ L | 1
LW e r ® 2 9 8§ & 9 F
§3¢2gggsagss
5 5 S = 0 =58 5 6
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GYA Y-SR H 14 284S

2.2 FIHHEE
% 21, N
SR | No. | g | oy
il
VDDA 1 P | BilHYE (2.3V ~3.6V)
LNA_IN 2 | /o | ghyish AR
VDD3P3 3 P | BilHYE (2.3V ~3.6V)
VDD3P3 4 P B (2.3V ~ 3.6V)
VDD3P3_RTC
SENSOR_VP 5 | ADC1_CHO, RTC_GPIOO
SENSOR_CAPP 6 | ADC1_CH1, RTC_GPIO1
SENSOR_CAPN 7 | ADC1_CH2, RTC_GPIO2
SENSOR_VN 8 | ADC1_CH3, RTC_GPIO3
EIHOE AR
CHIP_PU O | 1| AR
VERE: RHELE CHIP_PU 4725,
VDET_1 10 | ADC1_CH®6, RTC_GPIO4
VDET_2 i | - ADC1_CH7, RTC_GPIOS
32K_XP 12 /0 | GPIO32, ADC1_CH4, RTC_GPIO9, TOUCH9, 32K_XP (32.768 kHz i{R#Hi A)
32K_XN 13 /0 | GPIO33, ADC1_CHS5, RTC_GPIO8, TOUCHS, 32K_XN (32.768 kHz ¥R #HiH)
GPI025 14 I/0 | GPIO25, ADC2_CHS, RTC_GPIOG, DAC_1, EMAC_RXDO
GPI026 15 /0 | GPI026, ADC2_CH9, RTC_GPIO7, DAC_2, EMAC_RXD1
GPIO27 16 /0 | GPIO27, ADC2_CH7, RTC_GPIO17, TOUCH?7, EMAC_RX_DV
MTMS 17 /0 | GPIO14, ADC2_CH®6, RTC_GPIO16, TOUCHS, EMAC_TXD2, HSPICLK, HS2_CLK, SD_CLK, MTMS
MTDI 18 /0 | GPIO12, ADC2_CH5, RTC_GPIO15, TOUCHS5, EMAC_TXD3, HSPIQ, HS2_DATA2, SD_DATAZ2, | MTDI
VDD3P3_RTC 19 P RTC 10 #H{E#H A (2.3V ~ 3.6V)
MTCK 20 /0 | GPIO13, ADC2_CH4, RTC_GPIO14, TOUCH4, EMAC_RX_ER, HSPID, HS2_DATA3, SD_DATA3, | MTCK
MTDO 21 I/0 | GPIO15, ADC2_CHS3, RTC_GPIO13, TOUCHS, EMAC_RXD3, HSPICSO, HS2_CMD, SD_CMD, MTDO
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WE
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Ed No. | 8% | Ttk
GPIO2 22 | 1/0 | GPIO2, ADC2_CH2, RTC_GPIO12, TOUCH2, HSPIWP,  HS2_DATAO, SD_DATAO
GPIOO 23 | I/0 | GPIOO, ADC2_CH1,  RTC_GPIOM, TOUCH], EMAC_TX_CLK, CLK_OUTH,
GPI04 24 | 1/0 | GPIO4, ADC2_CHO, RTC_GPIO10, TOUCHO, EMAC_TX_ER, HSPIHD,  HS2_DATA1, SD_DATAT
VDD_SDIO
GPIO16 25 | 1/0 HS1_DATA4,  U2RXD, EMAC_CLK_OUT
26 1.8V 1§ VDD3P3_RTC Hi JE#
GPIO17 27 | 1/0 HS1_DATA5,  U2TXD, EMAC_CLK_OUT_180
SD_DATA_2 | 28 | I/O | GPIO9, HSI_DATA2,  UIRXD, SPIHD
SD_DATA_3 29 | 1/0 | GPIO1O, HS1_DATA3,  UTTXD, SPIWP
SD_CMD 30 | I/O | GPION, HS1_CMD, UIRTS, SPICSO
SD_CLK 31 | I/0 | GPIOB, HSI1_CLK, U1CTS, SPICLK
SD_DATA_O | 32 | I/O | GPIO7  HSI_DATAO, UZ2RTS, SPIQ
SD_DATA_1 33 | I/0 | GPIO8, HSI_DATA1,  U2CTS, SPID
VDD3P3_CPU
GPIO5 34 | 1/0 | GPIO5, HS1_DATA6, VSPICSO, EMAC_RX_CLK
GPIO18 35 | I/0 | GPIO18, HSI_DATAZ  VSPICLK
GPI023 36 | I/0 | GPIO23, HS1_STROBE, VSPID
VDD3P3_CPU | 37 | P | CPUIO HijE# A 1.8V ~ 3.6 V)
GPIO19 38 | 1/0 | GPIO19, UOCTS, VSPIQ, EMAC_TXDO
GPI022 39 | I/0 | GPIO22, UORTS, VSPIWP, EMAC_TXD1
UORXD 40 | 1/0 | GPIO3, | UORXD, CLK_OUT?2
UOTXD 41 | 1/0 | GPIO1, | UOTXD, CLK_OUT3,  EMAC_RXD2
GPI021 42 | 1/0 | GPIO21, VSPIHD, EMAC_TX_EN
(e
VDDA 43 | P | BEHIE 2.3V ~3.6V)
XTAL_N 44 | O | ANEBE S IRE
XTAL_P 45 I AR R A
VDDA 46 | P | BHEIE (2.3V ~36V)
CAP2 47 || JFEE 3.3 nF (10%) HLZHI 20 kQ HLFHF] CAP1
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CAP1 48 | HHEE 10 nF L2531
O

B LH B TTHG, IR 2.2.1 GPIO Fil RTC_GPIO Hy il .
I0_MUX. Ethernet MAC. GPIO Matrix i It {245 B35 2
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2 HM

2.2.1 GPIO F1 RTC_GPIO [t Fitifi

ESP32 Wy 10 4R 4 GPIO ZifiE, it BA7 RTC_GPIO JifiE. Aid, X4k 10 &ML hher), W]
PMRIE TR AEAT A M I REM LR, A — LA A S IR, S5 SRR

%2t WAMEITHREA B AT, BRI
o [CPION - 1fis ARSI, Sty b ShAl, HFG IR SR s N B R/ i .

o [BBIB - /1T 514 flash/PSRAM i, RAHUAEHAL K. ELEE, WY 2.6 515 fash/
PSRAM 1) JAIRS Y. 5K 58 o

e [GPIO - HAPLNEEIREL —:
- Strapping W - HalEH2 AR OARE M. LT 2.4 Strapping 4 .
- JTAG 10 — @ H M T AE.
- UART #1013l i TR .

FYsR AN - B U A2

IREER BB 17 ESP32 Z4ith i AR KR 15 v4.5
S SCR R L
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2 HM

2.3 i

ESP32 W%y B I T 40 3 AN 5] Y HL sk -
e VDD3P3_RTC

e VDD3P3_CPU

e VDD_SDIO

VDD3P3_RTC [R] A} & RTC A1 CPU fijfay A HL I

VDD3P3_CPU & CPU i A HLIE.

VDD_SDIO 55—y 8 LDO [k ikl , %45 LDO % A2 VDD3P3_RTC. 4 VDD_SDIO 5 VDD3P3_RTC
M FE B L, HE LDO & XM,

2.3.1 e
HLJEAE PN 2-3 ESP32 HUJFATHE B

VDD3P3_RTC

VDD3P3_CPU

VDD_SDIO

3.3V/1.8V

SDIO

Domain

RTC

Domain

B 2-3. ESP32 W rissmt

CPU

Domain

W& LDO nJgffic &k 1.8 V 5k 5 VDD3P3_RTC fH[FEAIHL . #£ Deep-sleep Bz, T fif flash Hi il 2 iz
A, AT RASE i AR % A P LDO

2.3.2 B LHLRIS AL

B EAUE, LR AR T SE . 2JR, BT AL AR CHIP_PU Bis, WOEHT. H%
KT CHIP_PU Bt ERURIS RIMFF IO, ILH 2-4 i 2-2.

IREER BB

18
S SCR L

ESP32 Z4ith i AR KR 15 v4.5
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2 HM

CHIP_PU
Kl 2-4. s fimhy S50
# 2-2. LN Sl
S48 | W Ie/MHL (1)
CHIP_PU I S a6 R /T, 8.3 V RS0 HL Ik B A8 ris el

tsrBL i 50
; CHIP_PU M PAKT ViL_nrst (BMAEBIES%FE 4-3) MRS 50
B e

o TESEPRM Y, AR EMGH R E T VDD33, H.VDD33 AhE ML B KHLZE, H CHIP_PU 5 VDD33
M, TR REITRYEIIE, CHIP_PU H-VRE3| O pid e dkH M, fE F—KEH Lin, CHIP_PU
KA S e B RS AR F -, AT EORBESE 0 S ALE R I 7R 2 M R R s VDD33 ok
HUA PRI

o Yffi fIHL ML ESP32 RN H AL AL iy, Ak oo H i R RS E0S F EA R RSB IR H
g, — B SME Power Supply Supervisor, ZErSCR: i {4y ESP32 fHEALT 2.3 V HFRF ESP32 iy
CHIP_PU MIFi{% .

S Rk UARISHNIE

o ESP32 TAEHI LRI 2.3V ~ 3.6 V; i I Ll YAt A b, A PR E N 3.3V, fiy H L A s Bk 3] 500

mA MDA L.

e PSRAM A flash #y VDD_SDIO #EA7ffkH . WS FEe &N E T flash, W VDD_SDIO #yHL & BEEL i 5E -
DU, NS0 R TR ) ANERE AN PSRAM B, 75 PSRAM HL KW 5 P & flash i TA/EHL R PCRE . bk
1EOLIRI B H3E TN & T PSRAM, {HTRZE4MEZ flash [R5 .

e Mffi ] VDD_SDIO ) 1.8 V #1245 flash/PSRAM S5 4 fitri iy, 7524 VDD_SDIO AT Hb 2 kQ i
PH, HBgRIERT 2% (ESP32 ity .

o TEME TR L7 R AN B G S b, et 3.3 V flash,  HLYR R it 26 JE A 8 o 285K

IREER BB 19 ESP32 RAIh i AR MG 15 v4.5
S SCR R L
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2 HM

2.4 Strapping &l
3T 5 4> Strapping 4 .
e MTDI
e GPIOO
e GPIO2
e MTDO
e GPIO5
BT AR 7728 “GPIO_STRAPPING” thix 5 A~ strapping (.

TSR ARG N (LA, RTC HITMENAL. KELAL) HOTHd R, Strapping & X} PRI f7fif
g, B “07 B 7, I EARRRELE A R A A

&~ Strapping % BIAR 23 N S/ T L. WA~ Strapping 4 BIBA SN s A SN L % AL
TrGURES, WSS BB/ TR pE Strapping 45l AP BB -

SHekAE Strapping AOME, F PRI AR AT R Hz/ BRI, 83 M H AL MCU |y GPIO #E it A b L & AT
fFi Strapping 48 B~

SACITIG, Strapping 4 BIFIREE A I REAH IR . Bl Strapping & I PEA B Z T S5 3% 2-3.

% 2-3. Strapping &I

W& LDO (VDD_SDIO) Hi %

=9l RN 3.3V 1.8V
MTDI T 0 1
B W=roil e
EH LN SPI 5z THEJE R
GPIOO i 1 0
GPI02 T TG T 0
Rtz i, i UOTXD fTE

il LN UOTXD IEFHTEN UOTXD _EHLAFTED
MTDO i 1 0

SDIO MHILAE-= 4 A i th i) 7

TREUSRAE | TREUSREE | EFRITREE | BIHRER
EH BOA | FREYES | _BTREEE | PR | TR
MTDO T 0 0 1 1
GPIO5 i 0 1 0 1

B
o [EPFTT LB E AT A4, TERIBIEME “PE LDO (VDD_SDIO) HUE” Al “SDIO MALAE S Ak tHIfF" 1
WIE

o A NE flash B PSRAM fiith B 8 S5 2y i LAY MTDI B, fil4n ESP32-U4WDH (¥ N & flash i1y T4
A2 3.3V, FHEFER MTDI Hi1K.

IREER BB 20 ESP32 Z4ith i AR KR 15 v4.5
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2 HM

Strapping & IR IS 7 S A 45 & et Al R . WE2EL, IR 2-4 I 2-5.

#é 2-4. Strapping # Iy S 5]

S% | Bl Ie/Mi (ms)

tep et i), B CHIP_PU BUEE il HRIEHLEEIERE T o
FiF [

. HFetin), B CHIP_PU 4. strapping 45 BIZs 3 10 451 :
FEAG TAERT, VTR strapping 48 BIEY o 1]

| | I |
L L
I | | I
I | T
| | | |
L L
| | | |
ViLorst __ ____'__ Y ______ o _______.
CHIP_PU T '

Strapping pin

¥l 2-5. Strapping & AN 5 5

IREER BB 21 ESP32 RAIh i AR MG 15 v4.5
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2 HM

2.5 Y flash/PSRAM 145 HEGT v % &
F 2-5 FI TR SR flash/PSRAM [ G 6 22 o 3% S45 AN B SO T H B T sE
S SRR A flash/PSRAM (R HE#7 R 3245 1 0, 3% 2-6.,

IREER BB

% 2-5. W G BN flash/PSRAM iy A5 NG £

ESP32-U4WDH £ Flash (4 MB)
SD_DATA_1 |00/DI
GPIO17 101/DO
SD_DATA_O |02/WP#
SD_CMD I03/HOLD#
SD_CLK CLK

GPI016 CS#

GND VSS
VDD_SDIO? VDD
ESP32-DOWDR2-V3 | %P PSRAM (2 MB)
SD_DATA_1 SI00/S|
SD_DATA_O S101/80
SD_DATA_3 SIo2
SD_DATA_2 SI03
SD_CLK SCLK
GPIO162 CE#

GND VSS
VDD_SDIO! VDD

#¢ 2-6. ESP32 FiEl b flash/PSRAM [¥)EHE L £

22

BB B4 flash
SD_DATA_1/SPID 100/DlI
SD_DATA_0/SPIQ 101/DO
SD_DATA_3/SPIWP 102/ WP#
SD_DATA_2/SPIHD | 103/HOLD#
SD_CLK CLK
SD_CMD CS#
GND VSS
VDD_SDIO VDD
BB He4sh PSRAM
SD_DATA_1 SI00/8I
SD_DATA_O SI01/S0
SD_DATA_3 SI02
SD_DATA_?2 SI03
SD_CLK/GPIO173 SCLK
GPI0162 CE#
W

S SRR UL

ESP32 Z4ith i AR KR 15 v4.5
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I

#*2-6 - LWl
oy e 34 PSRAM
GND VSS
VDD_SDIO VDD

AE
1. ESP32-U4WDH fidsf% Py flash DA & ESP32-DOWDR2-V3 1)} Py PSRAM #5321 7#E 3.3 V HLJE N, i}, VDD_SDIO
25t 6 Q A VDD3P3_RTC B, IiLl&l 2-3.
2. i} GPIO16 #3% PSRAM iy CE# {H'5Hf, iffE GPIO6 Absiim—A4~ P, # &% (ESP32-WROVER-E
BORBUAEATY > AL
3. HEHHME PSRAM 1) SCLK {55}, Al fIiE iy SD_CLK 45 sk GPIO7 45 1.
o IR SD_CLK A, MIRTPAYr 4 —4> GPIO &, I GPIOT7. 44 Hiskiy GPIO AT & M.
IR T PRI, (EUAE SAATIE I R 58 A
o o FE LS GPIO7 E . ZiEE B @A XINIE, 5% ESP32-WROVER-E JE+i.
TR R K, SRR A .

IREEMG ERHE 23 ESP32 51 K- R HAE 45 v4.5
SUBSCR L
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3 Thaefiid

3 ek

3.1 CPU Fif#ti

3.11 CPU
ESP32 #45#{L 4T Xtensa® LX6 32-bit B/ BUZAL IS , HA DA R bk
o 7 RIKLIEN, SCFFrk 240 MHz g (I ESP32-SOWD (NRND) 4 160 MHz)
o 16-Dit/24-bit 45 HEH2 it U2
o STRRF ERIT (FPU)
o ¥ DSP 454, filin 32-bit Feykas. 32-bit [y 40-bit Z ekt (MAC)
o SCRESEE 2 70 AR 32 AN rh i) A
FA/RUAZAL PRS2 11 F. 95 -
e Xtensa RAM/ROM #54- %t 1
o FI T M ) M A AERR 1Y) Xtensa A7 g HE 1
o HATNAMPIBIRRY TP igrEz 1
o TR JTAG #2110

£ % Xtensa® f5-5284 (ISA) yPEBA R PAZ:% Xtensa® Instruction Set Architecture (ISA) Summary .

312 Jy LAFhK
ESP32 f LAt
o 448 KB ff) ROM, TR I S P2 A 1
o JITHARFE 47K 520 KB F 1 SRAM
o RTC Hsfifrfis#s, 4 8 KB i) SRAM, W[LA7E Deep-sleep #isk F RTC Jahit I THHH A K 4 12 CPU
Vil
o RTC@ltfr ks, 8 KB 1y SRAM, WTLE Deep-sleep His Rl tMb AL} 7

o 1Kbit fj eFuse, M 256 bit HRGLH (MAC HulbALE A58 + M4y 768 bit {51 44 H PRy, X Lefs
Frudd flash maFLE 5 1D

o Py flash i PSRAM

el
ESP32 i A2 A 15 [ flash/PSRAM, DA &1 1A flash/PSRAM I A/N SR BS54 3¢ . TEILEY 1ESP32 2512
SR

3.1.3  H#:4p flash fil RAM

ESP32 354 ~4h#s QSPI flash FIHSHENLAZ42 (SRAM). (¥IE 2% (ESP32 i RE%FMY > SPI 44
BT, ESP32 X HET AES IR AHIRRIIRE, TTPTT &4 flash iR FE RIS

IREER BB 24 ESP32 Z4ith i AR KR 15 v4.5
S SCR R L
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3 Thaefiid

ESP32 wJ i i+ A7 17 [A) 5 2 41 QSPI flash £l SRAM:
o BHSHh flash n]DARIFWLS ] CPU 154 M Mdia s [A]. S flash fikn] S08F 16 MB.

- MBLGEE] CPU 525 M), — Wi nI U 1 MB + 248 KB. fIIR— R 3 MB + 248 KB, NI
cache PERERTREFR T CPU (1 F I 1 12 B P A1

- YW R B A RN, — R AT A 4 MB. 303 8-bit, 16-bit Al 32-bit HL,

o 44N SRAM TIRETF| CPU i 2s (8], 240 SRAM f KA ZHF 8 MB., — IR Z L) 4 MB, SCHF
8-bit. 16-bit 1 32-bit 1],

e
SREBNZERUG , BT LAE E XER SN SRAM B flash 2] CPU ik 25 [A] S .

3.1.4  HuhtWestaiH
ESP32 fyuti MR 45 H NP 3-1 Bk . ESP32 Frfif sl St Wit inge 3-1 s

0x0000_0000
Ox3F3F_FFFF

0x3F40_0000
Ox3F7F_FFFF

0x3F80_0000
Ox3FBF_FFFF

0x3FC0_0000
OX3FEF_FFFF

External 0x3FF0_0000
Memory MMU Cache Ox3FF7_FFFF

——® Peripheral

0x3FF8_0000
Ox3FFF_FFFF i

DMA

0x4000_0000
0x400C_1FFF

0x400C_2000 Embedded
0x40BF_FFFF Memory

0x40C0_0000
OX4FFF_FFFF

0x5000_0000
0x5000_1FFF

0x5000_2000
OXFFFF_FFFF

Pel 3-1. Mbhke A4

A 3-1. fFGK S FIP B HBHEL S

LIES H bz I Gk Sk Kb

HHE ROM O 0x4000_0000 0x4005_FFFF 384 KB

HHEE ROM 1 0Ox3FF9_0000 Ox3FF9_FFFF 64 KB

NES SRAM O 0x4007_0000 0x4009_FFFF 192 KB

Ox3FFE_0000 Ox3FFF_FFFF
3 SRAM 1 128 KB
b bAE R 0x400A_0000 0x400B_FFFF

IREER BB 25 ESP32 RAIh i AR MG 15 v4.5
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s Hbs IFug kL Sl PN
P SRAM 2 Ox3FFA_EQ0O Ox3FFD_FFFF 200 KB
0x3FF8_0000 Ox3FF8_IFFF
RTC teki et 0x400C_0000 0x400C_1IFFF 8 KB
RTC 1A fitias 0x5000_0000 0x5000_1FFF 8 KB
0x3F40_0000 Ox3F7F_FFFF 2 MB
ANES flash
R AMEA#E RS 0x400C_2000 Ox40BF_FFFF 11 MB+248 KB
F4h RAM 0x3F80_0000 Ox3FBF_FFFF 4 MB
DPort Zff 0x3FFO_0000 0x3FFO_OFFF 4 KB
AES i # 0x3FF0_1000 Ox3FFO_TFFF 4 KB
RSA fili##s 0x3FFO_2000 0x3FFO_2FFF 4 KB
SHA i #s 0x3FF0_3000 0x3FFO_3FFF 4 KB
=] 0x3FFO_4000 0x3FFO_4FFF 4 KB
Cache MMU Table 0x3FF1_0000 Ox3FF1_3FFF 16 KB
PID =il 4% 0x3FF1_FO00 Ox3FF1_FFFF 4 KB
UARTO 0x3FF4_0000 Ox3FF4_OFFF 4 KB
SPI 0x3FF4_2000 Ox3FF4_2FFF 4 KB
SPIO 0x3FF4_3000 Ox3FF4_3FFF 4 KB
GPIO 0x3FF4_4000 Ox3FF4_AFFF 4 KB
RTC 0x3FF4_8000 Ox3FF4_8FFF 4 KB
10 MUX 0x3FF4_9000 Ox3FF4_QFFF 4 KB
SDIO Slave 0x3FF4_B00O Ox3FF4_BFFF 4 KB
UDMAT 0x3FF4_C000 Ox3FF4_CFFF 4 KB
e 1280 0x3FF4_F000 Ox3FF4_FFFF 4 KB
UART1 0x3FF5_0000 Ox3FF5_OFFF 4 KB
12CO 0x3FF5_3000 Ox3FF5_3FFF 4 KB
UDMAO 0x3FF5_4000 Ox3FF5_4FFF 4 KB
SDIO Slave 0x3FF5_5000 Ox3FF5_5FFF 4 KB
RMT 0x3FF5_6000 Ox3FF5_6FFF 4 KB
PCNT 0x3FF5_7000 Ox3FF5_7FFF 4 KB
SDIO Slave 0x3FF5_8000 Ox3FF5_8FFF 4 KB
LED PWM 0x3FF5_9000 Ox3FF5_QFFF 4 KB
eFuse 5l 0x3FF5_A000 Ox3FF5_AFFF 4 KB
Flash fin 0x3FF5_B000 Ox3FF5_BFFF 4 KB
PWMO 0x3FF5_EO00 Ox3FF5_EFFF 4 KB
TIMGO 0x3FF5_FO00 Ox3FF5_FFFF 4 KB
TIMGT 0x3FF6_0000 Ox3FF6_OFFF 4 KB
SPI2 0x3FF6_4000 Ox3FF6_4FFF 4 KB
SPI3 0x3FF6_5000 Ox3FF6_5FFF 4 KB
SYSCON 0x3FF6_6000 Ox3FF6_6FFF 4 KB
12C1 0x3FF6_7000 Ox3FF6_7FFF 4 KB
SDMMC 0x3FF6_8000 Ox3FF6_8FFF 4 KB
EMAC 0x3FF6_9000 Ox3FF6_AFFF 8 KB
I TWA 0x3FF6_B000 Ox3FF6_BFFF 4 KB
s PWMI1 0x3FF6_C000 Ox3FF6_CFFF 4 KB
1281 0x3FF6_D000 Ox3FF6_DFFF 4 KB
IR R 26 ESP2 FSUt5 H B ABF3 V4.5
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R Hbs 1R LRI A B LR PN
UART?2 0x3FF6_E000 Ox3FF6_EFFF 4 KB
PWM2 0x3FF6_F000 0x3FF6_FFFF 4 KB
PWM3 0x3FF7_0000 O0x3FF7_OFFF 4 KB
RNG 0x3FF7_5000 Ox3FF7_5FFF 4 KB
3.1.5 Cache

ESP32 [P CPU 44 414N 32 KB, Hek/hhy 32 45, WilkdLAIFER) cache, FiILAVH I SMTE B
.

PG B 2% (ESP32 i RS EFMY > FAT A%t Btk % > /N7 Cache.

3.2 FR&iitph

3.21 CPU b5

— HOB B ERE, ANE TS IRE AR S BRIA R CPU BBl . XN AhE RS 5 PLL #8724k —AN s Joi b
(3B} 160 MHz) .

714, ESP32 WE T —/4> 8 MHZ ikt . W HIARF Al AEANEL E R Ik PLL I EhAIN B 8 MHZ I rh e —
AER B RIS R AR AR, BRI B A /0 2 Bkl CPU Isf4h

3.2.2 RTC Intpp
RTC HHh 5 el REAY B 5 -
o SNELAGH (32 kHz) dhRi ¢
o HME SR 4 S4B
o W RC ks (GBH A 150 kKHz, M)
o NE 8 MHz R i%a%I4h
o N 31.25 kHz Pl (HhNE 8 MHZ k% A2 256 4Rtk i)

A FAL T IE TR LR Wk A CPU P, B AR Al e B AN E R 4 i ah ok o 8
MHz JR¥Ggsmt i, 240 FFERIIFERE R g 4T, B AR e B A NER AR (32 kHz) LRIt ah . & RC R
Bt ah el P E 31.25 kHz 4,

3.2.3 ¥4 PLL m}ap
5 ARG ES fractional-N PLL A2 A,
FAEBES% (ESP32 RS Z T > &5 F4xfout4b,

IREER BB 27 ESP32 Z4ith i AR KR 15 v4.5
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3.3 RTC MH{KIEEE B

3.3.1

HLJRAE BT (PMU)

ESP32 SR T Jcib iy IR B, T ATEA [ i B RERE 2 Rl D)4t
o DIFERK

Active B i SHIALT TARRES . R T RAERI . BRI S .
Modem-sleep #i:X: CPU Wizf7, HIPpnl il . Wi-Fi/u 2 ey Fgim e il .

Light-sleep B¥X: CPU {55247, RTC frfiideMISMAA L ULP Hhb BRIz AT . (MMt (MAC,
SDIO AL, RTC EMIasmisM R M) KRB A

Deep-sleep ik : CPU AR oM Ebo il , WA RTC fAE#sF1 RTC AMsAab T TAERES. Wi-Fi
I B BARAAETE RTC . ULP PipabEigs vl LT AR,

- Hibernation X PR 8 MHz JRi% %5 A1 ULP Wb BZR Wi 2R F o RTC AR rL I bk . A
1AL TR R 2 F g RTC Bib4eh 2 B8 A1 348 RTC GPIO #E T4E. RTC Bif4h i i #4ak RTC GPIO #] 1A
B8 B M Hibernation 55 Hriafig .

BATEA R AR A AR A R IREFE, PR IL .

% 3-2. AFIIFEEEX T R IkE

IIFEREX fiti il Uikt
Wi-Fi Tx packet
Active (S5 TAE) Wi-Fi/BT Tx packet TENLZ 4-4
Wi-Fi/BT Rx Al{pilfy
240 MHz * WAzt 30 mA ~ 68 mA
PSR N/A
x X 27 mA ~ 44 mA
Modem-sleep CPU 4T TARIRA | 160 MHz T ST YT
s WUAZth 20 mA ~ 31 mA
TERER: 80 MHz SR 20 mA ~ 25 mA
Light-sleep - 0.8 MA
ULP #pbHER AL T TARIRAS 150 pA
Deep-sleep AB AR AEAL B )y =X 100 pA @1% duty
RTC & + RTC frfifids 10 pA
Hibernation {UF RTC jEIAAL T TR 5 pA
KA CHIP_PU JHIFZA%, 5 Ak T K APIRAS 1 pA

*ESP32 &5tk i+, ESP32-DOWD-V3 ,ESP32-DOWDR2-V3 ,ESP32-U4WDH ,ESP32-DOWD (NRND) . ESP32-DOWDQ6-

V3 (NRND) #1 ESP32-DOWDQ6 (NRND) fifj CPU fx K5 ks 240 MHz; ESP32-SOWD (NRND) 7 CPU f KA > 160
MHz,

1E Wi-Fi TR, R &7E Active Hil Modem-sleep #Z [ Y)#, DB SAEPIAMA R 2L .
Modem-sleep #ixT, CPU #i% [ g Afl, it T CPU Il i 43E-
Deep-sleep BT, X ULP HpEBRERALT TARIRASHE, " DA GPIO JeARHI#E 12C.

YRS AT BRI RGBS AU, ULP P AR AL 2 R I T4, ADC DA 1% (525 TARE, RGUIFEHAL
{4 100 pA.
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3.3.2 HHKIFEH AL

ULP LS AN RTC 17k 7E Deep-sleep #al FABARR: TARIRAS. FL, FF&#E 7T AYE ULP b P8R A7
HAE RTC 18 ifr s, iHEENSAE Deep-sleep B ANk . N EERHERAIN B LG . 76 CPU %k
HNERERAE . 8 R B S S A 2 A R R S P, R T AR AR B EE

RIS Eii5% (ESP32 i RS Flly > BT BIKp B2 % (ULP).

3.4 EWFZEHAT 1M
3.40 WHEmEE
A 4 > 64-Dit I ER AR, BAT 16-bit /3 Sige Al 64-bit n] { B A L/ 1R TR
SE AR
o 16-bit I Eh o iiids , AL CH 2 Z 65536
64-bit i}
THI gy T PTG B i
LG R G EI e
JE I I H S 2
o BRPFFAE A RV EE 2
o HPAi A R AL 2 T A A
FEAE B ES% _(ESP32 RS HE TN > &y @t &4 (TIMG).

3.4.2 AT IFpEmtds

i )#437% BAETVER AR 2 MMERGBH A 14 (FRIELEETTMERAS, ' MWDT), RTC #itkr sy

A (Rt RTC B ER AR, BRI RWDT). FEAMHPEERE (1 & S EOY AR TARKH, WA T e 4%
ﬁluﬁgﬁb%éﬁ/\k*‘wﬁo BIRERESA 4 BB WA RTH BOl S WUE 0], (H30A RIS A 110 E
e, FTRETIA AT 3 B 4 MafErhng 1 Fh. XL ik, CPU AL, WEEMMASE . H, A
RWDT BERS A R NL, RO AAE RTC FE N REANE Fr o BRI Bt s R 4 23 ] s 15

fE flash =211, RWOT FIE-—A~ MWDT £ B8 s, LA RS H 2l .
A1 BA DA R

o AAKTE, B B IRl e e Ok

o MBI BT He iR

o WNFTBOERS, 2oREL 3 F 4 FTRESI(E T 1 A (i, CPU &AL, WREAIMRGE L)

o 32-bit M ITEAS

o G4, Bijik RWDT fil MWDT it B4R S

o SPIflash jHsh {4 WARAEFEHEA, K[ SPI flash Eaid FRIZEEM, IS EEEANRE.
PG RS % _(ESP32 i RZHE Ty > &4 A 114428 & (WTD).
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3.5 hmwmE g

ESP32 Wi £ ik e, Cke—2058 F N5 55vk, Heln AES (FIPS PUB 197). SHA (FIPS PUB 180-4), RSA #
ECC 4%, M CRFRER: . KEWFIRGMALIZH . B IEEas S FF) RSA, ECC. REUGREM K E M TR K
KB ] i 4096 bit,

BECE AR R o TSR, BN TH RS A . WAl SCF R flash BN 5 sl o
& tlash H A AU A1 53 B

3.6 YA Wi-Fi
B IATEL S AR

o 2.4 GHz #:lit e
2.4 GHz % ifas
' (bias) FILMEAR K 2%
Balun FIc & U 43
42

3.61 2.4 GHz 1k

2.4 GHz AR 2.4 GHz SIS SRR IE XS B 55, A 2 RS miEiy ADC R e B AT 55
N T IERARIEETT O, R LT RE &Rty . A Sl stz (AGC) . DC (s Mo i BRI B4t -

3.6.2 2.4 GHz k%7

2.4 GHz KAGAaF IR B G IR E h 2.4 GHz JHBiE S, (ARSI R A &8 ALY S0k (CMOS) Zh=jk
RAFIRBN R L . BT RMENE— 038 T IR L, (675 802.1b Tk &k th= n ik +20.5 dBm, 802.11n
Tedk fek I nlik +18 dBm.,

T ARSI ACAS RIS R 5 Y T RERE T, I
o I/Q HANZPLHAL
o SEAFARZEA ]
o SPAEL A ]
o RZVLAL
XL A B R AR T A I TR, AN PR A

3.6.3 N kAN

IR AR s B AR N A AR 2.4 CHZ IR ES, Al eh b, S 28—,
P A R A N E A R R B I L s P A R B E R IR A AR 2
PR B (BRI A B0, AR GRS A 2k Bl i R A -
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3.6.4  Wi-Fi $H5ifnssy

AT SRR TOR/IP L, 5E4idfig 802.11b/g/n Wi-Fi MAC il ScRpar szl i (DCF) F iy R4S i 55 46
(BSS) STA il SOftAP #:4F . SRpid i /M WU EARMALA R TARRHS, PASCIUIIFEE B

Wi-Fi SRR SO DA R -
e 802.11b/g/n
e 802.11n MCSO-7 37+ 20 MHz A1 40 MHz 7 5
e 802.11n MCS32 (RX)
e 802.11n 0.4 us {44r 8] &
o A1k 150 Mbps
o %Il STBC 21
o BIFHIZR 20.5 dBm
o TTATHY KT

o Rt
R SCRPTR SN R R e G . AN < i — A2 A~ GPIO R RIAl, IR
I R LA A5 T8 TE T 52 0

3.6.5 Wi-Fi MAC
Wi-Fi MAC F A7 SR IRIZ IS RE AN T -
o AAHEL Wi-Fi 211

o [A]H Hp R EE A B 2% (Infrastructure BSS) Station #51x(/SoftAP &/ {R 4445
RTS {471, CTS &4, SLEIEHfIA (Immediate Block ACK)

#2f (Defragmentation)

TX/RX A-MPDU, RX A-MSDU

e TXOP
Tk 2 ik (WMM)
e CCMP (CBC-MAC, f%seizt). TKIP (MIC, RC4). WAPI (SMS4)., WEP (RC4) il CRC

e 3l Beacon Wi (f#f4: TSF)

3.7 W5F
AT YD AR s G N7 i~ S A & o~ i ) 0 a1 = R oy =3 S ) N AV 1 G V3T N S S L N o =
A P BT 55 o
371 W AR
S R A AR BT SRR DA R
e Class-1, Class-2 fil Class-3 %4tk %, shSdEHTeE =ik 21 dB

IREEMG ERHE 31 ESP32 51 K- R HAE 45 v4.5
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o /4 DQPSK FI 8 DPSK i

o NZIF Ballan RIS, H/NREUED -94 dBm

o JLFFAMER PA RIW] S #F Class-1 #4F

o N SRAM SCRFAHAR(LE . IR AIE & HIEEE A K SR I (Piconet) i&17

o HTHIMAMH . Mk RIEN . B AR A . CRC. M. IS HeRrim e Bl VBRI R ki B i 22 4
FL i

e ACL. SCO. eSCO I AFH

PCM 2 1Hi) A-law ., pu-law 1 CVSD ¥ & 45 iR i
SBC &5 i

ARTIIFE I F Py vl Y5

547 128-bit AES [1j SMP

372 WaEn
o 1Rt UART HCI 210, Wk 4 Mbps
o {24t SDIO/SPI HCI 11
o 1Mt PCM/I2S i 1

3.7.3 WS bl
S TR F MR S 3% 5 F v4.2 BR/EDR A1 Bluetooth LE 4ifk.

374 WiFRERTERIEY

R A% T SCH 3 FpAf - Standby. Connection A1 Sniff. ] S22 i H DA KAL) . TP 4x ) 2 T
Xt (SSP) &5 #eft, PNILREAS AL GG (Piconet) I (Scatternet). DATR A4 il iy 1 2454k -

o fRGEICF
- W (EIAIA )
- BAER (SIS
- ZiEE

SRR IR K

[ 25 1#4% (SCO/eSCO)

EMR

HERPRI (AFH) I T 4%

) %

- BRI

- LA TN (SSP)

- 2 R ERR AR A P
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Sniff () X
e (k)
S5t T ) R A5
- Ping
o (RIFEH T
- )ik
-
= SCRRIFI BRI
- DR
- AR
- FE M e
- EESHEH
- SRR IR LK
- HERE N
- LE Ping

3.8 #hbhik

3.81 W A/HitkE:1 (GPIO)

ESP32 A7 34 4~ GPIO I, i BCER A ZFAFds, W AKX L I BOA R BRE, AR 4T JL2E GPIO:
HAHCEIIRER GPIO, AN EERy GPIO., A LAl il gy GPIO 4. AP T B GPIO Flafy L2 fili i)
AEMY GPIO AT AR & % GPIO.

TR HIRER GPIO # R DARKC & NEB E R/ T hr, sliE e B w24 ie B AR, W] i
BT AR U A . S0 A B P DA AL B8Ryl o) 00 2 i e ik i Al & o =4 CPU il . KB U7 10 45
IR AERAHAI =AY, A =28 04 AR B S ohds . XS T DA R AT 68, il
SDIO. UART. SPI % (B 25 &% M5k I0_MUX). 245 A IRSIFEZATHE, GPIO Al M IRFpIRAS .
PEHEEIE S % (ESP32 RS Z T > #4510 MUX f2 GPIO % 3%:46% (GPIO, 10 MUX).

3.8.2 Hyfrsbhikzn (SPI)

ESP32 Jt45 3 £ SPI (SPI. HSPI 1 VSPI) $211, W AYE EHLSMAUE, 7F 1-line 23X T8k 1/2/4-line XL T.
WA LR, 1A SPISZREDA R feE

o 4 FpAHY SPI kit BT SPI I ghiyti it (CPOL) FiAiifiz (CPHA)
o ff RFS] 80 MHz (SLFrn] SLRpIRIAZ R T BT 1 pad. PCB iEL. SMEds Rl SE)
o IR SRR 64 byte [ FIFO
TG SPI 2 R AT DATESE AN flash/SRAM H1 LCD., 4 —A> SPI 45 #84R ] 142 51 DMA i .
PEAME R S% (ESP32 e RSHTHY > F75 SPl x4 % .
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3.8.3 5k (UART)

ESP32 45 3 /4~ UART $11, HJ UARTO. UART1#1 UART2, HihRibiifs (RS232 Hl RS485) #l DA, ifZmi%
A[ik%] 5 Mbps. UART 3 CTS Ml RTS {55 M (- BEDA SR Fids (XON A1 XOFF) . 3 AN 3y DMA
Vi CPU B .

TEAIE B S% _(ESP32 i RS EF MY > 755 UART 4=4| & (UART).

3.8.4 12C #n
ESP32 f7 2/~ 12C Sk, fREEH P IELE, B2 I AHAE 12C B, 12C 2 1 30k
o FRMERIEL (100 Kbit/s)
o A (400 Kbit/s)
o HEERSTIA 5 MHz, {HAZ 4T SDA s
o 7-bit/10-bit FhiA;
TR
FH FAT DATC B 45 2 27 fE2e e sl 12C 210, MTSCENTE £ RIS A
HHEBIES% (ESP32 HEARSH Ty > 557y 12C 4=4) % (12C).

H

3.8.5 12S N

ESP32 A 2 NFRHE 128 #2100, X 2 NI AT ARA EHLER MUK, #E X T o TASR TAE, I HaTgiid
B-h 8/16/32/48/64-bit 1k Ay HiEIE, XHEHFIRM 10 kHz 3] 40 MHz () BCK BHéf. 24148 2 4~ 12S 0
BBCE A FEHUB, AL nT DA% H 21 458 DAC/CODEC,

2 A~ 128 #2118 & H ) DMA #2484 . S7ZHF PDM Fl BT PCM #211.
WG EIES % (ESP32 RS H Tty > F547 12S #5415 (12S).

3.8.6 ZIHpEs

RMT 385 8 il IE R ZLAM AN Sl R e ki B, RMT R RASCRRZ FPLLAMA . 8 ANliE It 14
512 x 32-bit FFFIFBHRAAF O K BT -

FEfE R S% _(ESP32 FiRSHE Tty > FY rshigds (RMT).

3.87 kbt Bl

Tikoh TR g 7 AR s X Bk oh 0 T R A 8 NliE, BENEE T AR R 4 MES
B4 A M AETE 2 ke E S 2 MEGIES . SITEEEE TROEBIE, ey A 1 A
PG 2% _(ESP32 HARSH TN > Fy Akar it £d=#1 % (PCNT).

3.8.8 LED PWM ¥l

LED PWM f il nT AZL 516 A ST 807, R SRl SIA o 25 U TG

16 F#1554E 80 MHz APB Bkt N T4E, H 8 FE(5-5-18 nl ABERR M I F N B 1) 8 MHz $iZ 7k it gp, mlHE
Light-sleep #iUF TAE. AR (55 nIE#E 14> 20-bit @i, AR THEGER Al E, 2B ES AN 1
ms i}, 528 LGRS B AT DA Ik 16 bt
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SR AT A SIS 2 L 5340, i LED PWM S 1 3l e sk M s 525 1, o AT LED RGB
BRI RS
VIS B S% (ESPS2 ERZE T > %45 LED PWM 424 % (LEDC).

3.8.9 HIBLFEHIIKEIIIZ: (MCPWM)

PWM 42 il & T VA T 0K S B3 ChIS R REAT o %Al 605 PWM ZEImEgs . PWM AT A1 14> B2 T4
Ao EWETLARSER, WAl Asrizfr. B4 PWM SAT68 0 14 PWM GEIE R BB0E . & i T84l
A DM B TSN E I

PSS (ESP32 HASE TN > E47 AUZHIKE AH 2 (PWM).

3.810 SD/SDIO/MMC ML ¥z
ESP32 £ i—4~ SD/SDIO/MMC Al ils, Srh:
e SD 3.0 i1 3.01 fi A
e SDIO 3.0 fi %
o CE-ATA 1 i
o AR (MMC 4.41 fiiA . eMMC 4.5 JRATN 4.51 fiiA )

Pl S B T ik 80 MHz iy phdar iy, I HoZ R 3 AR kAR 1 bit, 4 bit 1 8 bit. 7 4-bit ¥ B4
K, WTPASHF 2 4 SD/SDIO/MMCA.AT 2, R34 1/7PA 1.8 V HLIE T4 SD .

TG B S % (ESP32 FiARSZ Tty > F{7 SD/MMC AUz 4) % .

3.8.11 SDIO/SPI M\HLEHIZS

ESP32 £ il 7454 TollAxife SDIO 2.0 HiA# Y SD Besik 1, I AV ML= R+l 1 SDIO B2 thlii SoC #
#ro ESP32 i SDIO B4k LRI, FHLAT DA B SDIO £ 1 iy ar e il ad 671 DMA 51 # 5 Be#4
LN, TN T 24 B 25 N AZ B AT v e R Ak«

SDIO/SPI MALFE il s BT A R e -
o HFEIER O & 50 MHz, ¢ # SPI. 1-bit SDIO 1 4-bit SDIO i f Hkti;
o SRAN IR S0 1 s e 300 7 mT i
o EHLATEIEVIN ML A frds
o WML, RENEIR L
o LHFHABHIETE SDIO Lk MY ZREE, MR H3hZ7F SDIO MLk iy s s
o FATHRI/INATIE 512 FFY
o AL AL Hh Ik T AR . A W Ty
o ATHURA i DMA
VRS Bi5S% _(ESP32 iARZH Ty > 5 SDIO Mitiz#l % .
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3.8.12 TWAI® iz
ESP32 R —A TWAI® 4l 48 HA 1 Nk

FeZ% 1SO 11898-1 #pill (CAN #i3ti 2.0)
SCRERRIERE L (1Dt ARIEAF) RS (29-bit ARIHAF)
PESUE
- A vO.0/v1.0/V1.0 i #E 25 Kbit/s ~ 1 Mbit/s {3 %
- S RAS v3.0/v3. 3 FE 12.5 Kbit/s ~ 1 Mbit/s {3
SCRPZAMRAER: IR0, WA E st
64 “EAzIR FIFO
Feokscik s BRRREA B & EIR
g GO IR B AR AR
BEUUGI S AL BE : BRRVHEL. SEOARE IR BT RO R AR PR S

HMFE RIS _(ESP32 HARSHFIY > &4y MAAFED (TWA),

3.813 LIk MAC £:11

ESP32 N LAKMIEFH It T — M F 6 IEEE-802.3-2008 #rifE ity dlds (MAC) #211. ESP32 f#—4>
SR BEZ U R (PHY) SRIERILAR LAN B2 (WAL, JLL4) . HZE S RiEd 17 A MIHEFESE 9
A~ RMIHE S5 ESP32 #4:. PAKIM MAC £ (EMAC) SCHFPA N RRIE:

10 Mbps F1 100 Mbps [1)3# %

% HY) DMA il 23 S AK I MAC 217155 % H SRAM 2 [R] i) iy 33 A% 4
HARICHY MAC T (SCHF VLAN)

T (CSMA/CD) FlA X T H#AF

MAC FitilF 2 (Filing)

32-bit CRC H 2L BUFH Kk

AT I MAE AL (3% A4ibht) 192 Fhbhle g
TCSRAFANICR Wi 32-bit ARASHD

W FIFO I T2 A7 A Az liomit. ik FIFO Fizii FIFO ¥92% 512 < (32-bit)
€5 IEEE 1588 2008 (PTP V2) ARyt PTP (R A1 HrL )

25 MHz/50 MHz [yl

HAEEES% (ESP32 HEARSH T > F47 A KW (MAC).
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3.9 BEiflypix
3.91 Bi/Bkkim%s (ADC)

ESP32 41 1 2 4~ 12 i SAR ADC, JL37H5 18 MUl A« i 7 S IERIIFE, ESP32 iy ULP WAk Piieth
AT PATEREM Dy N E L, O, AT A B (A A Ty i CPU

I E AR, e nTRCE 18 MM ADC, T R .
% 3-8 filiit 7 ADC Ffk:

¢ 3-3. ADC #5k
i itk M | R | AL
DNL (Zz4rdE£ktt) | RTC 45 Hil#%; ADC 4MZ 100 nF HLZ: -7 7 | LSB
INL (BiordEZett) | 8 Ak DC 55 #il 25 °C; WI-FiSBT 4] ~12 12 | LSB
2 R E RTC fz il & — 200 | ksps
R DIG ## il & — 2 | Msps

Bl
o Atten = 3 I, MEAEKT 3000 (HLEHZN 2450 mV) ZJ5, HEESH ERITBIE.
o IR 2 UORFEB TR E T AR B4 DNL 4551

e VDD3P3_RTC Hiiilufr) GPIO 45 il A b i Bl ™ A% i~y 3-8 B RS, I & 5] A ADC
MR, HPWE A I w TR,

BAAHOL T, SR Z A £6% HE 2. ESP-IDF /4t T X} ADC1 2 FpfeiE k. i eFuse Vref 2%
{ERCHE IS RO R AN 3-4 7R o P Qs S g FAHg ] e ) At 75 9 B AT

# 3-4. ADC KeHfE&E g

B fili il M | kAl | A
Atten = O, £ % 100 ~ 950 mV -23 23 | mv
. Atten =1, RN ETEE 100 ~ 1250 mV -30 30 | mV
Atten = 2, A& E 150 ~ 1750 mV ~40 40 | mvV
Atten = 3, HRONETLR 150 ~ 2450 mV -60 60 mV
AR BiE S % (ESP32 RS H TN > B A LER B SR T 452,

3.9.2 H/Bikks (DAC)

ESP32 4 2 4~ 8-bit DAC iHiH, F 2 B H5 70 Bl 2 MBI E St , P-NaE ] DA b T A
DAC i ph Y EL AL B AR 1 AN Geih R4, X 2 4> DAC AIME IS H R .

TEANME B 5% (ESP32 FiRZBE Tty > T4 4 LERA B S M 432,

3.9.3  fihiifL ks

ESP32 fi2fit 723k 10 A AL/ GPIO, B HR-I th T sl Ay ity B e il sk Bl i B B LA 22 57 X
TRV )RR P Al R P B 1 3 SR A0 3E S5 S P X A8 /N e otk mT DA P flk el o 70 ARSI B DX g
W R % 3-551H T 10 oA XL GPIO,
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#¢ 3-5. ESP32 -y A f4 5% GPIO

HLZF SRR A 5 #4 AR
TO GPIO4
Tl GPIOO
T2 GPIO2
T3 MTDO
T4 MTCK
T5 MTDI
T6 MTMS
17 GPI027
T8 32K_XN
T9 32K_XP

HHMEEESE (ESP32 HARSHFMY > &Y h LA ESRIMME T4,

BEW]:
ESP32 filufbi e it H 1l 1 To vkl s S S BE MR L (CS) AL, 1 I3 57 BT IR ]«
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3.10  HMSE IS

¢ 3-6. Sh S HIZIiE

#n 5% B yie
ADC1_CHO SENSOR VP
ADC1_CHI SENSOR_CAPP
ADC1_GH2 SENSOR_CAPN
ADC1_CH3 SENSOR VN ,
ADC 2 /~ 12-bit SAR ADC
ADC1_CHa4 32K_XP
ADC1_CH5 32K_XN
ADC1_CHG VDET 1
ADC1_GH7 VDET 2
ADC2_CHO GPIOA
ADG2_CH1 GPIOO
ADC2_CH2 GPIO2
ADC2_CH3 MTDO
ADC ADCZ_ChA MTOK 2/~ 12-bit SAR ADC
ADG2_CH5 MTDI
ADC2_CH6 MTMS
ADC2_CH7 GPIO27
ADC2_CH8 GPIO25
ADG2_CH9 GPI026
DAC 1 GPIO25 |
DAC 2 /~ 8-bit DAC
DAC 2 GPI026
TOUCHO GPIOA
TOUCHT GPIOO
TOUCH? GPIO2
TOUCH3 MTDO
A R L il e
ToUCHe MTMS
TOUCH7 GPIO27
ToUCHS 32K_XN
TOUCHS 32K_XP
MTDI MTDI
e MTCK MTCK S TAG
MTMS MTMS
MTDO MTDO
HS2_CLK MTMS
HS2_CMD MTDO
SD/SDIO/MMC 4L | HS2_DATAO GPIO2 N
sl HS2_ DATAI cPIO4 S VSO AR SD AR
HS2_DATAZ MTDI
HS2_DATA3 MTCK
IREE(E B R 39 ESP32 ZFith KB ARHHE A5 v4.5
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N fis I v
PWMO_OUTO~2
PWM1_OUT_INO~2 .
PWMO_FLT_INO~2 16-bit THIA3H 3 FEI AT PWM 3
ST T o2 | fea oplo sy | P TR AR S 3 ke
L P ) CAP S WS SATHLGES, &3 RS

PWMO_CAP_INO~2

PWM1_CAP_INO~2

PWMO_SYNC_INO~2

PWM1_SYNC_INO~2

fF5.

SDIO/SPI ALHE il %

SD_CLK

MTMS

SD_CMD

MTDO

SD_DATAO

GPIO2

SD_DATA1

GPI04

SD_DATA2

MTDI

SD_DATA3

MTCK

SDIO #11, % SDIO V2.0 RiTlkAzifE,

UART

UORXD_in

UOCTS_in

UODSR_in

UOTXD_out

UORTS_out

UODTR_out

UTRXD_in

U1CTS_in

UTTXD_out

UTRTS_out

U2RXD_in

U2CTS_in

U2TXD_out

U2RTS_out

£ GPIO 2

3 it UART e, SCRFEE{FIE SR DMA

12C

[2CEXTO_SCL_in

[2CEXTO_SDA_in

[2CEXT1_SCL_in

[2CEXT1_SDA_in

[2CEXTO_SCL_out

[2CEXTO_SDA_out

[2CEXT1_SCL_out

[2CEXT1_SDA_out

£ GPIO 4

2 3 12C gt , SR EALEMUR

LED PWM

ledc_hs_sig_outO~7

ledc_lIs_sig_outO~7

fE7 GPIO &

16 P& phALiEIE s R @80 MHz i 4fi/RTC
B, LGS RS 16-bit,

IREER BB
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'S

Gl

kg

12S

[2S0I_DATA_in0~15

[2S00_BCK_in

[2S00_WS_in

[2S01_BCK_in

[2SO1I_WS_in

[2S0I_H_SYNC

[2S0I_V_SYNC

12S01_H_ENABLE

[2S00_BCK_out

[2SO0_WS_out

12S0I_BCK_out

[2SO1_WS_out

[2SO00_DATA_outO~23

[2S11_DATA_in0~15

2510_BCK_in

12S10_WS_in

[2S11_BCK_in

[2S1_WS_in

[2S11_H_SYNC

12811_V_SYNC

[2S11_H_ENABLE

12510_BCK_out

2S10_WS_out

12511_BCK_out

[2S11_WS_out

12510 _DATA_outO~23

L7 GPIO &

2S0_CLK

281_CLK

GPIOO, UORXD,

g, UOTXD

TS = 8danm AL, 47
LCD #d vkt , camera H-A74RE M 4
Ao

7E: 12SO_CLK #il 12S1_CLK {¥ A3 10
MUX et % GPIOO, UORXD (GPIO3) &
UOTXD (GPIOT), k4% GPIO fE
CLK_OUT1, CLK_OUTZ2 = CLK_OUT3,
WZEE, 5%

(ESP32 i R &% FHY > &7 I0_MUX
%= GPIO Matrix > |0 MUX Pad %) %,

ZLoNETEAS

RMT_SIG_INO~7

RMT_SIG_OUTO~7

fE7 GPIO &

8 Bt IR Wkt , SCRFARBIERIE.

i A SPI

HSPIQ_in/_out

HSPID_in/_out

HSPICLK_in/_out

HSPI_CSO_in/_out

HSPI_CS1_out

HSPI_CS2_out

VSPIQ_in/_out

VSPID_in/_out

VSPICLK_in/_out

VSPI_CSO_in/_out

VSPI_CS1_out

VSPI_CS2_out

fE7 GPIO &

Standard SPI % 4 fER4P. Fik. MOS
A MISO. X 4Ez 0] 1EH: R LCD 454k
WA, CRFPA N IEE:

FHRMHUL ;

4 Flsi=X SPI B A%

AL E SPIATIA

ik 64 F5 FIFO I DMA,

IREER BB
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o 5 HW 8]
SPIHD SD_DATA_2
SPIWP SD_DATA_3
SPICSO SD_CMD
SPICLK SD_CLK
SPIQ SD_DATA_O
SPID SD_DATA_1
HSPICLK MTMS
HSPICSO MTDO
TSP T T #F Standard SPI, Dual SPI #1 Quad SP!I,
H4T QSPI SPD VITOK AT PAIEHE SR Flash 1 SRAM,
HSPIHD GPIO4
HSPIWP GPIO2
VSPICLK GPIO18
VSPICSO GPIO5
VSPIQ GPIO19
VSPID GPI023
VSPIHD GPI021
VSPIWP GPI022
EMAC_TX_CLK GPIOO
EMAC_RX_CLK GPIO5
EMAC_TX_EN GPI021
EMAC_TXDO GPIO19
EMAC_TXD1 GPI022
EMAC_TXD2 MTMS
EMAC_TXD3 MTDI
EMAC_RX_ER MTCK
EMAC_RX_DV GPI027
EMAC_RXDO GPI025
EMAC EMAC_RXD1 GPI026 DA MAC, MII/RMII 211
EMAC_RXD2 UOTXD
EMAC_RXD3 MTDO
EMAC_CLK_OUT GPIO16
EMAC_CLK_OUT_180 | GPIO17
EMAC_TX_ER GPIO4
EMAC_MDC_out f£7 GPIO %1
EMAC_MDI_in fE7 GPIO 45
EMAC_MDO_out £ GPIO 45
EMAC_CRS_out £ GPIO 451
EMAC_COL_out f£75 GPIO %
IREE(E B R 42 ESP32 At i HARFAR 4 v4.5
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'S

Gl

kg

istida g e

pcnt_sig_chO_in0

pcnt_sig_ch1_inO

pcnt_ctrl_chO_inO

pcnt_ctrl_ch1_inO

pcnt_sig_chO_in1

pcnt_sig_ch1_in1

pcnt_ctrl_chO_in1

pcnt_ctrl_ch1_in1

pcnt_sig_chO_in2

pcnt_sig_ch1_in2

pcnt_ctrl_chO_in2

pcnt_ctrl_ch1_in2

pcnt_sig_chO_in3

pcnt_sig_ch1_in3

pcnt_ctrl_chO_in3

pcnt_ctrl_ch1_in3

pcnt_sig_chO_in4

pcnt_sig_ch1_in4

pcnt_ctrl_chO_in4

pcnt_ctrl_ch1_in4

pcnt_sig_chO_in5

pcnt_sig_ch1_in5

pcnt_ctrl_chO_in5

pcnt_ctrl_ch1_in5

pcnt_sig_chO_in6

pcnt_sig_ch1_in6

pcnt_ctrl_chO_in6

pcnt_ctrl_ch1_in6

pcnt_sig_chO_in7

pcnt_sig_ch1_in7

pcnt_ctrl_chO_in7

pcnt_ctrl_ch1_in7

L7 GPIO &1

kb TR 7 R e st Xtk
AT

TWAI

twai_rx

twai_tx

twai_bus_off_on

twai_clkout

L7 GPIO &1

2T 1ISONB898-1 Hpi (CAN #iiE 2.0)

IREER BB
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4 R

41 HaRf i KBUE

R AT 2R ORRIUE () A2 X e R BUE (T BE B CK AMESUR . X FR IR BUEE, AW R
XL B A T E 4.2 BT AR SORMMSTRARA DI REMEARAE . I B B AR L X B K BE 251 T
AT RE S BB Y TR

% 4-1. o KB

S o] Je/ME | IRl | A
VDDA, VDD3P3, VDD3P3_RTC, VDD3P3_CPU, VDD_SDIO | A¥# AHE | 0.3 36| Vv
loutput 10 %t B LI — | 1200 | mA
TsTorE TEfE R -40 150 °C

1 1E 25 °C WA EERE T IELE 24 /NHAREITA 10 A5 IR R e, s TARSE IR

4.2 WA

* 4-2. WA

B | I /M R | R | A
VDDA, VDD3P3, VDD3P3_RTC note

’ ' - ' A AL 2.3/3.0 Mot 3 3.3 36| V
VDD_SDIO (3.3 V mode) note 2 AR
VDD3P3_CPU BV A 1.8 3.3 36| V
lvbp LN SN ER 0.5 — — A
T nores TAEREE 40 — 125 | °C

1. B eFuse ff, VDD3P3_RTC &/ 3.3V,
2. o VDD_SDIO 4 10 AyfiteE EE IR, S H A AMER S B . HLAR(E BT B 5t 10_MUX.
e VDD_SDIO AJ gy ESP32 fi§ VDD3P3_RTC 4:Jii:
- 24 VDD_SDIO 4bF 3.3 V fiztif, fj VDD3P3_RTC 4y 6 Q HifH Fiifitth, [ t, VDD_SDIO A%}
VDD3P3_RTC &4 — & H LR

- 24 VDD_SDIO 4bF 1.8 V 45, i ESP32 i LDO /. LDO RSt K 40 mA, fi &
TRl h 1.65V ~ 2.0V,

o VDD_SDIO 1] Hy S L IR L FL
o HEERESHE 2.31 HIJE L,
3. e HyFEHEIMN 3.3V flash/PSRAM (it H-, Akl R/ IME S 8.0 V;
o Jud3k N flash/PSRAM [t i, AR L HESR/IME R 2.3 V;
o WE(FRIEAHR1ESP32 RIIFLSXI .
4. e fT ESP32-U4WDH i/ & flash TAEIREEH-40 °C ~ 105 °C, LA ESP32-UAWDH i A 1% & T4E IR B k40
°C ~ 105 °C.
o 1T ESP32-DOWDR2-V3 )N & PSRAM T.{Eii & H-40 °C ~ 85 °C, FA ESP32-DOWDR2-V3 itk A i34 {4 T.
VEIRLE#-40 °C ~ 85 °C,
o ESP32 Z5I| Hr HABA Efists B To PN flash 5 PSRAM,  TAEJLEE H-40 °C ~ 125 °C,

IREER BB 44 ESP32 Z4ith i AR KR 15 v4.5
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4 HTRRE

4.3 Bt R (3.3 V, 25 °C)

% 4-3. i S % (3.3 V, 25 °C)

S B gV BT PN ;1 L
Cin BB — 2 — PF
Vin e FEL P AL 0.75xVDD! — VDD'+0.3 Vv
Vi e B NG R -0.3 — | 0.25xvVDD! V
lra e HL P A PR — — 50 | nA
lrr IR HE P A HL T — — 50 nA
Vou e H P 0.8xVDD! — — V
Vor A HE -4 H — — 0.xVDD! V
[ R A R ;gi;:*f:z_cm . - 40 —| mA
(VDD! = 3.3V,
lox Vor >=2.64V, VDD3PS_RTC & — 40 — | mA
T S T Bl
VDD_SDIO  Hi
& KAH) 1 8 — 20 — | mA
AR FL R
loL (VDD! = 3.3V, Vo, = 0.495V, - 28 —| mA
A I At 5 R R R A KA
Rpu R — 45 — kQ
Rep g vAzEN G — 45 — kQ
Vie_nrst | CHIP_PU JEFE B BOARHL P-4y AHLHE — — 0.6 v

1. VDD 2 I/0 pyffti i i, RARIHZH R 10_MUX,
2. VDD3P3_CPU #il VDD3P3_RTC H1 J5isffi) B4~ A1 L I i A BV S I T /s, AR5 40 mA JBi/NEII 24 29 mA,

3. VDD_SDIO i iy B4~ B 437 i 3 A RV RS v i, 24 30 BB/ &1 2 10 mA.

4.4 Active i\, P RF IJkE
TSR S AT 8.3 V i, 25 °C IR AL, 7E RF H2 AL SE USSR . Ird K SEdE I ET 50% 1Y

S HE A

3 4-4. WHYkES 5

TR I /M LRI R | A
%1% 80211b, DSSS1Mbps, POUT = +19.5 dBm — 240 — | mA
&i%k 802.11g, OFDM 54 Mbps, POUT = +16 dBm . 190 — mA
&% 802.11n, OFDM MCS7, POUT = +14 dBm - 180 — mA
Bl 802.11b/g/n - 95 ~ 100 — mA
&% BT/BLE, POUT =0 dBm — 130 — mA
1k BT/BLE — 95 ~ 100 — | mA

IREERRRHK
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oA : 260 + 0 °C, 20 #, =ik

4.5 [Pk
% 4-5. [ 5EE

I H A 251 WA

HTOL (&5iR T1EH6y) 125 °C, 1000 /A JESD22-A108
HBM (A& fEst) 1 + 2000 V JS-001

. .

1HHE £ 200 mA

AT -

184 (Latch-up) LI 15 % VDD, JESD78
HtE: 125 °C, 24 /N J-STD-020

i A0 BRI i =4 (30°C, 60% RH, 192 /|\if) JESD47

JESD22-A113

TCT (RFEFEFRMI)

—-65 °C /150 °C, 500 KIEH

JESD22-A104

i A8 A

121°C, 100% RH, 96 /]

JESD22-A102

UHAST (T2 i s o i L3
JEIY 115 )

130 °C, 85% RH, 96 /M)

JESD22-A118

HTSL (il e A o)

150 °C, 1000 /|5

JESD22-A103

1. JEDEC 3#Y JEP1S5 HiiiE: 500 V HBM fEMSTEARIE ESD F il i T 4™
2. JEDEC 3#4 JEP1S7 JiE: 250 V CDM fEfSTERRME ESD ffil s T 24

4.6 Wi-Fi %%
# 4-6. Wi-Fi SHuisetk

S8 e B | OWORME | IR | A

TAREE P OIRIEE | | — 2412 — 2484 | MHz

i s LT — - | ULUEH] 2 — Q
1n, MCS7 12 13 14 dBm

IR R g
b ARz 18.5 19.5 20.5 dBm
11b, 1 Mbps — -98 — | dBm
1b, 11 Mbps — -88 — | dBm
g, 6 Mbps — -93 — | dBm

- g, 54 Mbps — 75 — | dBm

R 11n, HT20, MCSO — -93 — | dBm
1n, HT20, MCS7 — -73 — | dBm
11n, HT40, MCSO — -0 — | dBm
11n, HT40, MCS7 — -70 — | dBm
g, 6 Mbps — 27 — dB
11g, 54 Mbps — 13 — dB

A "ﬁ‘ 1

A 1N, HT20, MCSO - 27 — | a8
11n, HT20, MCS7 — 12 — dB

T ARG E A DR TS R VAT G FE R e XA RS e . Pl DAPE L T AR 18 OB e

IREE( B R 46
SISO
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4 AHEE

2. ESP32 Wi-Fi gt ka th FHOT I S RO . £ QFN 6x6 11 ESP32 3tk i th B4l 30+/10 Q5 H:f4¢

i QFN 5x5 ] ESP32 itk F- iy th FHLAL A 35+/10 Q.
3. MR BOAEREER PRI AL H AR

47 e MUEEOF S

471  BWeEs - JEREdE % (BR)

A 47, HCAREYE - SRl R (BR)

S8 e oM | ORI | Rl | PR
Ri)¥ @0.1% BER - -90 -89 -88 | dBm
REES @01% BER - 0 — — | aBm
HAFTEIHI L C/1 — — +7 —| dB
F=FO+1MHz — — 6| dB
F =FO -1 MHz — — 6| dB
SR FEIEHILL C/) FoFO~ 2 MHz - —| 5| dB
F=FO -2 MHz - - -33 | dB
F=FO+3MHz — — 25 | dB
F =FO -3 MHz — — 45 | dB
30 MHz ~ 2000 MHz -10 — — | dBm
2000 MHz ~ 2400 27 — — | dBm
Hr HNPH 2E
MHz
2500 MHz ~ 3000 -27 - — | dBm
MHz
3000 MHz ~ 12.5 GHz -10 — — | dBm
iR — -36 - — | dBm

4.7.2 ROt - FEahEE R (BR)

2 4-8. R ANFEYE - SRl % (BR)

B e WM | ORI | SRk iy
SR ST (R 71 i]) - — — dBm
ST ELLIE N — - 3 — dB
A 24 — 12 - +9 dBm
20 dB #5%% — — 0.9 — MHz
F=FO+2MHz — 47 — dBm
RBEYEprIES F=FO+3MHz - 55 — dBm
F=FO+>3MHz — -60 — dBm
A flayg — — — 155 kHz
A 2 — 1337 — — kHz
A f2ag/A flayg - - 0.92 - —
ICFT — _ -7 — KHz
Ll ST — — 0.7 — | kHz/50 ps
IREE(E B R 47 ESP32 ZFith KB ARHHE A5 v4.5
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S8 Bl M| BRI | kA LA

fiw#% (DH1) — — 6 — kHz

fi#s (DHS) — — 6 — | kHz
B

MO EN7, A 8 DIIRGG, KGR ILE M2 dBm F| O dBm. TyARHFEEh 1y, KGTEIEEM 3 dB. BRA
THOL T HTIRG 4, FIRIRY A5 H1%8 O dBm,

473 HEME - WwBii R (EDR)

A% 4-9. HW TR - Wi dia % (EDR)

5% EX | ME | SR | R | g
7/4 DQPSK

REUE @0.01% BER - -90 -89 -88 | dBm

RN @0.01% BER — _ 0 — [ dBm

JLEHE I H L C/ — — 1 — | dB
F=FO+1MHz — -7 — | dB
F=FO 1MHz — -7 — | dB
F=FO+2MHz — 25 — | dB

SRTEEERMEADHI L C/1 o 2 — — T
F=FO+ 3 MHz — -25 — | dB
F=FO -3 MHz — 45 — | dB

8DPSK

REE @0.01% BER — -84 -83 -82 | dBm

RENFS @0.01% BER — _ 5 — | d4Bm

SEAFTESN ] L C/1 — — 18 —| dB
F=FO+1MHz — 2 —| dB
F=FO 1MHz — 2 — | dB
F=FO+2MHz - 25 —| dB

SBIEE L C/1 0 2 — - — 5
F=FO+ 3 MHz — 25 — | dB
F=FO -3 MHz — -38 — | dB

474 KA - Wi (EDR)

A 4-10. KOS - W R (EDR)

S Bl oM | WO | JRe R | AL

PR IYIRE (W3R 4-8 R riil]) — - — | dBm

Bl K - — 3 — | dB

SR A4 i Y R — -12 — +9 | dBm

/4 DQPSK max wO — — -0.72 — | kHz
IREFRERHR 48 ESP32 ZHE i FeARFAR A v4.5
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S8 B oME | R | Rl | SAfE
/4 DQPSK max wi - — -6 — | kHz
7/4 DQPSK max |wi + wO| — — | 742 — | kHz
8DPSK max w0 — — 0.7 — | kHz
8DPSK max wi — - -9.6 — | kHz
8DPSK max |wi + wO| — — -10 — | kHz
RMS DEVM - 4.28 — %
/4 DQPSK i filkE 99% DEVM — 100 - %
Peak DEVM — 13.3 — %
RMS DEVM - 5.8 — %
8 DPSK il J& 99% DEVM — 100 — %
Peak DEVM — 14 - %
F=FO+1MHz — -46 — | dBm
. F=FO + 2 MHz — | 40 — | dBm
PR RAT F=FO 3 MHz — | e — | aBm
F=FO+/—> 3 MHz — — -53 | dBm
EDR 227 R0 {37 4 % - — 100 —| %

4.8 IR T S

4.81 WSS
2 AN (RYPFER A B 2R ek
ZH el oM | O RN | A
R @30.8% PER — ~94 -93 -92 | dBm
BRI EE @30.8% PER | — 0 — — | dBm
HAFTEINHI L C/1 — — +10 —| dB
F=FO+1MHz — -5 —| dB
F = FO -1 MHz — -5 —| dB
F=FO+2MHz — 25 —| dB
LRIEIHI L C/1 o 2 — - —
F=FO+3MHz — 25 —| dB
F = FO -3 MHz — -45 —| dB
30 MHz ~ 2000 MHz -10 — — | dBm
2000 MHz ~ 2400 -27 — — | dBm
GZANIER: S
MHz
2500 MHz ~ 3000 -27 — — | dBm
MHz
3000 MHz ~ 12.5 GHz —10 — — | dBm
HIH — -36 — — | dBm
REFER 49 ESP32 ZFith KB ARHHE A5 v4.5
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4 TR

4.8.2 W
2 4-12. (CTPRETE A K S o etk
B e Bl | IR | ekfi PAfL
SR A (3 4-8 T UEH]) — — 0 — dBm
TR CT N — — 3 - dB
SRPA ) AR — 12 - +9 dBm
F=FO 2 MHz — -52 — dBm
ESEW 2 IR F=FO+3MHz — -58 — dBm
F=FO+>3MHz — -60 — dBm
A flag — — — 265 kHz
A f2max — 247 _ _ kHz
A f2a0/A flayg — — 0.92 — —
ICFT - - -10 - kHz
s Sy — — 07 — | kHz/50 us
% — — 2 — kHz
IREE(E B R 50 ESP32 ZFith KB ARHHE A5 v4.5
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5 %

5 b

o ARE . B HARERIEE

)

WS _CREES T ERERY .

N y . A ~. Y N Y PR S > =
o MFRLEIH, M Pin 1 ALE RS T S . R TEMNF S MAFRMIENEER, ESE5E
21 EMAE )R .
PIN #1 DOT D 5] DEROERE Dimensional Ref.
BY MARKING (~] ‘ D1 REF.| Min Nom Max
Pin1 N —UUIUUUUUUY //Eé‘Nso#lxIES' A_10.800] 0850 | 0.900
Pin2 | @ TE Pin 1 A110.000] --- [0.050
Pin3 L : B g [rnz A3 0.203 Ref
iB g D 15950 6.000]6.050
48L SLP e fg + § N E | 5950 6.000] 6.050
(EXx6mmD e~ B = D1 | 4.250 | £.300 | 4.350
B = E1 ] 4.250 | 4.300 | 4.350
2 = b | 0.150 [ 0.200 [ 0.250
M]aaa|C nanNAAnNANnAn L 0.350 | 0.400 ] 0.450
[Slssald $‘ «-NX o ETO{ of F(:J:rSg(PBoSS[\Mon
$ 333 0.10
bbb 0.10
ccc 0.10
TOP VIEW BOTTOM VIEW i XL
eee 0.08
fEf 0.10
A
//|ccc|c r A3
F Notes
Nxf ? 1. Al DIMENSIONS ARE IN MILLIMETERS.
Al- SIDE VIEW 2. DIMENSIONING AND TOLERANCING PER JEDEC MO-220.
¢ 5-1. QFN48 (6x6 mm) $f %k
D (8] - ERREAEDE]
PIN #1 DOT__| (4] N PIN #1 1D Dimensional Ref.
BY MARKING \. S 00000000001/8 % REF.] Min. | Nom. | Max.
Pin2 JB ST - A | 0.8000.850 | 0.900
Pin3 = g A110.000] -- [0.050
LD d A3 0.203 Ref.
48L SLP = = D | 4.950]5.000 ] 5.050
. JE| + |§¢
(SxSmm)d = = E_[ £.9505.000 [ 5.050
= = D2 [ 3.650 [ 3.700 [ 3.750
5 p E2 [3.650[3.700 | 3.750
b d b [0.130 ] 0.180 | 0.230
= | b1]0.070 | 0. 0.170
e 5 0000000000 & 0120
1’:"’1 L oaoo0 30535&[01,00
aaa 48X [ Jooo®] S ,
= . EE Tol. of Form&Paosition
aaa 0.10
T0O0P VIEW BOTTOM VIEW bbb 818
ccc .
ddd 0.05
eee 0.08
ZiES Fff 0.10
i }—’—D—D—D—D—D—D—D—D—D—D:l_rA3

Sleeeld A1 § i Notes
SIDE VIEW 2. DIMENSIONING AND. TOLERANCING PER JEDEC MO-220,
P&l 5-2. QFN48 (5x5 mm) Jf 3k
IREEMG ERHE 51 ESP32 Z it K R EAR T va.5
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6

FHSE SR HITE I

LIPS g E|

(ESP32 F RS ZTFHY - 4t ESP32 i B (i fE 2 A AN i L 40 (8 35 H

KESP32 FE{FRITHE Y — $RHLET ESP32 i (7= i L .

KESP32 i MR IpEY  — R4 T ESP32 ith ARt Il A i I R iy 22«

UEF
https://espressif.com/zh-hans/support/documents/certificates

ESP32 j=fh/ T. 2248 #3@ H1 (PCN)
https:/espressif.com/zh-hans/support/documents/pcns

ESP32 /A4 — Ay 404 . bug. M4, #$EEATER RS E
https:/espressif.com/zh-hans/support/documents/advisories

SCRY S AT (5 58 0

https:/espressif.com/zh-hans/support/download/documents

JFRAHALIX

(ESP32 ESP-IDF 445 E4) — ESP-IDF F & HEZE 1) SR Hols

ESP-IDF ) GitHub i HEIT EZHEZE
https://github.com/espressif

ESP32 &3z — TR AL (E2E) fAtIX, BnT DATE AR Ml MRl A2l SRR

https:/esp32.com/

The ESP Journal — 4y =25k 85 TR AL . R SCGER TAEREZE
https://blog.espressif.com/

SDK Al 7. App. T.H. AT & R IR
https://espressif.com/zh-hans/support/download/sdks-demos

b

ESP32 A4tk )i - ESP32 & R4t 1.
https://espressif.com/zh-hans/products/socs?id=ESP32

ESP32 R4l - ESP32 4 R A4 .
https:/espressif.com/zh-hans/products/modules?id=ESP32

ESP32 F4JF & - ESP32 4 RHIFF KM
https://espressif.com/zh-hans/products/devkits ?id=ESP32

ESP Product Selector ((Rggr=fitZl T H) — @i ik tRES 5. BEFT7 ond Ho bRost 2 5 (8 I e S 72 i«

https://products.espressif.com/# /product-selector?language=zh

K ZR A

IREEMG ERHE 52 ESP32 51 K- R HAE 45 v4.5

P55 ML, BeRSCRE . AR & PCB it i b, WLk (K LRIE) . BORHUYRY. BISEW
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Fiko A - ESP32 5 Il
AL, SN ]

4 6-1. A L]

i | B
1 [ 1o MUX Zekh, 8t sk Rk LA GPIO I i AN

DA B A BB, A S50 25 P B L/ st B - SENSOR_VP (GPIO36)  SEN-
2 SOR_CAPP (GPIO37). SENSOR_CAPN (GPIO38). SENSOR_VN (GPIO39), VDET_1 (GPIO34).

VDET_2 (GPIO35).
SRS IA A 4 A JEk: VDDA (FiflHJE) . VDD3P3_RTC (RTC HijJE) . VDD3P3_CPU
(% 10 A1 CPU Hi ). VDD_SDIO (SDIO 10 Hijfsi). VDD_SDIO /2 P SDIO-LDO 4 H i
3 SDIO-LDO fy it & Hy 4 1.8 V 5 5 VDD3P3_RTC #f{[f]. Strapping 45 MIF eFuse bit 3k [ gk
5 SDIO-LDO HYERINHLIE . B, HfFd nl DAL B 27 7o A3 il i 48 SDIO-LDO HaJE. I
IO_MUX ZE#gh “Power Domain” —#%,
VDD3P3_RTC I i i B e R A B fE , fU3E 32 kHz S iAdR¥# . ADC. DAC PAKHLZY
AL . 2% 10_MUX FEkgd “Analog Function O ~ 27 &%,
X VDD3P3_RTC 45 37+ RTC Function B8, fiEs 7 Deep-sleep #izt i A . i1, RTC-
GPIO #] Ji] J- Deep-sleep #i I
GPIO & il i S #7 I0_MUX i rh “Function O ~ 5” &k % 6 MEFIhkE. ThaEdk
BEAAAAR R N, Ho NORIIRESR S . DU N B E S A ge

e SD_* J& SDIO MHLIE S«

o HS1_* J& SDIO F:#liw 1 1 155

e HS2_* J& SDIO FALifi 1 2 &5

o MT* 2 JTAG {55,

e UO* j2 UARTO Hilif5S .

o UT* 2 UARTT BERfES

o U2* J& UART2 fithiif5e .

o SPI* J& SPIOT #1155

o HSPI* Jg& SPI2 B ifF5 .

o VSPI* J& SPI3 Bk if5"5 .
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e | Bl
BT Function 215 —51] Type. 27 TRk PEf#4E1~ Function BTkt Type 1)
B WTEEIIRE Function-N T E, Type FrfgndE:

o |1 M. WIRBERET Function-N PASMW AR RE, W% IR i AMG S 188
F| Function-N i AME5-
N ACHHIA . WS T Function-N DALMY HARZIAE, W Function-N {4 A {5 51H K
Te
10: R QniRik# Function-N PASMW AR EE, W Function-N ki A M55 R
7 0.
O: UMkt .
T: EhibH.
l/O/T: ZUfefE o EmA . Wil e H A,
N/0/T: ZRERE SO EmA . b AETUHA G . WRESE T Function-N PASM HA
TiRE, N Function-N iy A (G54 1.
B4, 30 S MIAT/E N HST_CMD =t SD_CMD {#iff], Hdr HS1_CMD 28844 11/0/T, 44k
30 S MBI NE HST_CMD, %4 I A ¥ B SDIO FAl sl 2kt 30 S48 Ik
ek HS1_CMD, WJXf SDIO AR (G5 A4 1.
fg—NECE A R BR SR R DA . 10_MUX Zekg b “Drive Strength” #2414 T Bk
I o, BRZ5R R P I AF AR AL A DA P A

e O0: ~5mA

e 1: ~10 mA

e 2: ~20 MA

e 3: ~40 mA
EIEN 2,
P ESL (wpu) R E R (wpd) SRBN5REEN ~75 pA.
IO_MUX EA&Hh “At Reset” A=51|i TA AIHAME IBIRES, GFGH A fERE (ie=1). WHE I
Fr (wpu) FINE T (wpd) . SAET, B 7 BIER AL T4 25 FIRAS

IO_MUX A% After Reset” #2471 i} TR ALERAE MM EIZIRES, HIEHMAMLEE (e=1). W

10 B L (wpu) FINE L (wpd). BALG, BAERIEIRER “Function 07 i i RE Hh H:
¥~ Function O 3554 .
FH% Ethernet_MAC T HiiA Ethernet MAC il N E 5 Mg}, Ethernet MAC 24 MIl I
RMIFPFREE 11, [R]H SCRENFR PLL IPRRFI SN RIS B . % MIT 42 k3, Ethernet MAC ]
it TX_ERR {5, A AT TX_ERR 5. MDC. MDIO, CRS fiI COL ¥ hiEHi(ES, w#Ed
GPIO FEFELG B AT GPIO 451
Fetg GPIO_Matrix HI Tk GPIO Al . BT REBILH i & th A5 -5 AT L BT A7 GPIO
12 B L. kg GPIO_Matrix /1, “fF5 A& I0_MUX #ith " F2ulBH —FF, L8551
i I0_MUX, AT GPIO % FE ML 21 ] L
* Fetk GPIO_Matrix Hr, “BRIAE” —AR2FIRASEC GPIO B, # A SHENAE. F5 1 5EkR
13 {E i T2 GPIO_FUNCm_IN_INV_SEL & fFesis GPIO_FUNCm_IN_SEL d:[FgezE. (m
T IETE A 1~255. )

1
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A.2. GPIO_Matrix

# 6-2. GPIO_Matrix

(R B LR RS ]

Y| WARGY BRIMIE > | I0_MUX fiiily | Sibifs's P RE(S S
0 SPICLK_in 0 yes SPICLK _out SPICLK_oe
1 SPIQ_in 0 yes SPIQ_out SPIQ_oe
2 SPID_in 0 yes SPID_out SPID_oe
3 SPIHD_in 0 yes SPIHD_out SPIHD_oe
4 SPIWP_in 0 yes SPIWP_out SPIWP_oe
5 SPICSO_in 0 yes SPICSO_out SPICSO_oe
6 SPICS1_in 0 no SPICS1_out SPICS1_oe
7 SPICS2_in 0 no SPICS2_out SPICS2_oe
8 HSPICLK_in 0 yes HSPICLK _out HSPICLK _oe
9 HSPIQ_in 0 yes HSPIQ_out HSPIQ_oe
10 HSPID_in 0 yes HSPID_out HSPID_oe
(l HSPICSO_in 0 yes HSPICSO_out HSPICSO_oe
12 HSPIHD_in 0 yes HSPIHD_out HSPIHD_oe
13 HSPIWP_in 0 yes HSPIWP_out HSPIWP_oe
14 UORXD_in 0 yes UOTXD_out 17d1
15 UOCTS_in 0 yes UORTS_out 1d1
16 UODSR_in 0 no UODTR_out 1d1
17 UTRXD_in 0 yes U1TXD_out 1d1
18 U1CTS_in 0 yes UTRTS_out 1Td1
23 12S00_BCK_in 0 no 12S00_BCK_out 1d1
24 [2S10_BCK_in 0 no 12S10_BCK_out 1d1
25 12SO0_WS_in 0 no 12SO0_WS_out 1d1
26 12S10_WS_in 0 no 12S10_WS_out 1d1
27 [2S0I_BCK_in 0 no 12S0I1_BCK_out 1d1
28 I12SOI_WS_in 0 no 12SOI_WS_out 1d1
29 [2CEXTO_SCL_in 1 no [2CEXTO_SCL_out 1d1
30 [2CEXTO_SDA_in 1 no [2CEXTO_SDA_out 1d1
31 pwmO_syncO_in 0 no sdio_tohost_int_out 1d1
32 pwmO_syncl_in 0 no pwmO_outOa 1d1
33 pwmO_sync2_in 0 no pwmO_outOb 1d1
34 pwmO_fO_in 0 no pwmO_outla 1d1
35 pwmO_f1_in 0 no pwmO_out1b 1d1
36 pwmO_f2_in 0 no pwmO_out2a 1Td1
37 — 0 no pwmO_out2b 1d1
39 pcnt_sig_chO_inO 0 no — 1d1
40 pcnt_sig_ch1_inO 0 no - 1d1
41 pcnt_ctrl_chO_in0 0 no — 1d1
42 pcnt_ctrl_ch1_inO 0 no — 1Td1
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43 pcnt_sig_chO_in1 0 no - 1d1
44 pcnt_sig_ch1_in1 0 no — 1d1
45 pcnt_ctrl_chO_in1 0 no - 1d1
46 pcnt_ctrl_ch1_in1 0 no — 1d1
47 pcnt_sig_chO_in2 0 no — 1Td1
48 pcnt_sig_chi_in2 0 no — 1d1
49 pcnt_ctrl_chO_in2 0 no — 1Td1
50 pcnt_ctrl_ch1_in2 0 no - 1d1
51 pcnt_sig_chO_in3 0 no — 1d1
52 pcnt_sig_ch1_in3 0 no - 1d1
53 pcnt_ctrl_chO_in3 0 no — 1d1
54 pcnt_ctrl_ch1_in3 0 no — 1Td1
55 pcnt_sig_chO_in4 0 no — 1d1
56 pcnt_sig_chl_in4 0 no — 1d1
57 pcnt_ctrl_chO_in4 0 no - 1d1
58 pcnt_ctrl_ch1_in4 0 no — 1d1
61 HSPICS1_in 0 no HSPICS1_out HSPICS1_oe
62 HSPICS2_in 0 no HSPICS2_out HSPICS2_oe
63 VSPICLK_in 0 yes VSPICLK_out_mux VSPICLK_oe
64 VSPIQ_in 0 yes VSPIQ_out VSPIQ_oe
65 VSPID_in 0 yes VSPID_out VSPID_oe
66 VSPIHD_in 0 yes VSPIHD _out VSPIHD_oe
67 VSPIWP_in 0 yes VSPIWP_out VSPIWP_oe
68 VSPICSO_in 0 yes VSPICSO_out VSPICSO_oe
69 VSPICS1_in 0 no VSPICS1_out VSPICS1_oe
70 VSPICS2_in 0 no VSPICS2_out VSPICS2_oe
71 pcnt_sig_chO_in5 0 no ledc_hs_sig_outO 1d1
72 pcnt_sig_ch1_in5 0 no ledc_hs_sig_out1 1d1
73 pcnt_ctrl_chO_in5 0 no ledc_hs_sig_out2 1d1
74 pcnt_ctrl_ch1_in5 0 no ledc_hs_sig_out3 1d1
75 pcnt_sig_chO_in6 0 no ledc_hs_sig_out4 1Td1
76 pcnt_sig_ch1_in6 0 no ledc_hs_sig_out5 1d1
77 pcnt_ctrl_chO_in6 0 no ledc_hs_sig_outé 1d1
78 pcnt_ctrl_ch1_in6 0 no ledc_hs_sig_out7 1d1
79 pcnt_sig_chO_in7 0 no ledc_Is_sig_outO 1d1
80 pcnt_sig_chl_in7 0 no ledc_ls_sig_out1 1d1
81 pcnt_ctrl_chO_in7 0 no ledc_lIs_sig_out2 1d1
82 pcnt_ctrl_ch1_in7 0 no ledc_lIs_sig_out3 1d1
83 rmt_sig_inO 0 no ledc_Is_sig_out4 1d1
84 rmt_sig_in1 0 no ledc_Is_sig_out5 1d1
85 rmt_sig_in2 0 no ledc_lIs_sig_out6 1d1
86 rmt_sig_in3 0 no ledc_lIs_sig_out7 1d1
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87 rmt_sig_in4 0 no rmt_sig_outO 17d1
88 rmt_sig_in5 0 no rmt_sig_out1 1d1
89 rmt_sig_in6 0 no rmt_sig_out2 1d1
90 rmt_sig_in7 0 no rmt_sig_out3 1d1
91 — — — rmt_sig_outd 1d1
92 — — — rmt_sig_out6 1d1
94 twai_rx 1 no rmt_sig_out7 1d1
95 [2CEXT1_SCL_in 1 no [2CEXT1_SCL_out 1d1
96 [2CEXT1_SDA_in 1 no [2CEXT1_SDA_out 1d1
97 host_card_detect_n_1| O no host_ccmd_od_pullup_en_n 1d1
98 host_card_detect_n_2 O no host_rst_n_1 1d1
99 host_card_write_prt_1| O no host_rst_n_2 1Td1
100 host_card_write_prt_2 O no gpio_sdO_out 1d1
101 host_card_int_n_1 0 no gpio_sd1_out 1d1
102 host_card_int_n_2 0 no gpio_sd2_out 1d1
103 pwm1_syncO_in 0 no gpio_sd3_out 1d1
104 pwm1_syncl_in 0 no gpio_sd4_out 1Td1
105 pwmi_sync2_in 0 no gpio_sd5_out 1d1
106 pwm1_fO_in 0 no gpio_sd6_out 1Td1
107 pwm1_f1_in 0 no gpio_sd7_out 17d1
108 pwm1_f2_in 0 no pwm1_outOa 1d1
109 pwmO_capO_in 0 no pwm1_outOb 1Td1
10 pwmO_cap1_in 0 no pwm1_outla 1d1
m pwmO_cap2_in 0 no pwm1_out1b 1Td1
ne pwm1_capO_in 0 no pwm1_out2a 1d1
13 pwm1_capl_in 0 no pwm1_out2b 1d1
14 pwm1_cap2_in 0 no pwmz2_outlh 17d1
15 pwm?2_fita 1 no pwmz2_outll 1d1
16 pwm2_fitb 1 no pwm2_out2h 1d1
17 pwm2_capl_in 0 no pwmz2_out2| 1d1
18 pwmz2_cap2_in 0 no pwm2_out3h Td1
19 pwm2_cap3_in 0 no pwm2_out3l 17d1
120 pwm3_fita 1 no pwmz2_out4h 1d1
121 pwm3_fitb 1 no pwm2_out4l 1Td1
122 pwm3_capl_in 0 no — 1d1
123 pwm3_cap2_in 0 no twai_tx (Kol
124 pwm3_cap3_in 0 no twai_bus_off_on 17d1
125 — — — twai_clkout 1d1
140 12S0I_DATA_inO 0 no 12SO0_DATA_outO 1d1
14 12S0I_DATA_in1 0 no 12S00_DATA _out1 1d1
142 |2S0I_DATA_in2 0 no [2SO0_DATA_out2 1d1
143 12S0I_DATA_in3 0 no 12S00_DATA_out3 1d1
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144 [2SOI_DATA_in4 0 no 2SO0 _DATA_out4d 1d1
145 |2S0I_DATA_in5 0 no |12S00_DATA_outs 1d1
146 [2SOI_DATA_in6 0 no 2SO0 _DATA_out6 1d1
147 |2S0I_DATA_in7 0 no |12S00_DATA_out? 1d1
148 [2SOI_DATA_in8 0 no 2SO0 _DATA_out8 1d1
149 12S0I_DATA_in9 0 no 12S00_DATA_out9 1d1
150 [2SOI_DATA_in10 0 no 2SO0 _DATA_out10 1d1
151 [2SOI_DATA_inM 0 no 2SO0 _DATA_outn 1d1
152 |2S0I_DATA_in12 0 no 12S00_DATA_out12 1d1
153 [2SOI_DATA_in13 0 no 2SO0 _DATA_out13 1d1
154 |2S0I_DATA_in14 0 no 12S00_DATA_out14 1d1
155 [2SOI_DATA_in15 0 no 2SO0 _DATA_out15 1d1
156 — — — 2SO0 _DATA_out16 1d1
157 — — — [2SO0_DATA_out17 Td1
158 — . — 2SO0 _DATA_out18 1d1
159 — — — 12S00_DATA_out19 1d1
160 — — — 2SO0 _DATA_out20 1d1
161 — — — 12S00_DATA _out21 1d1
162 — — — 2SO0 _DATA_out2?2 1d1
163 — . — 2SO0 _DATA_out23 1d1
164 12S11_BCK_in 0 no 12311_BCK_out 1d1
165 [2S11_WS_in 0 no [2S11_WS_out 1Td1
166 12S11_DATA_iInO 0 no 12S10_DATA_outO 1d1
167 [2S11_DATA_in1 0 no 12S10_DATA_out1 1d1
168 [2S1_DATA_in2 0 no 12S10_DATA_out2 1d1
169 [2S11_DATA_in3 0 no 12510 _DATA_out3 1d1
170 [2S1I_DATA_in4 0 no 12S10_DATA_out4d 1d1
17 12S11_DATA_in5 0 no 12S10_DATA_out5 1d1
172 [2S1I_DATA_in6 0 no 12S10_DATA_out6 1d1
173 12S11_DATA_in7 0 no 12S10_DATA_out7 1d1
174 [2S1I_DATA_in8 0 no 12S10_DATA_out8 1d1
175 [2S11_DATA_in9 0 no I2S10_DATA_out9 1d1
176 [2S11_DATA_in10 0 no 12S10_DATA_out10 1d1
177 [2S1I_DATA_inT 0 no [2S10_DATA_outT 1d1
178 12S11_DATA_in12 0 no 12S10_DATA _out12 1d1
179 [2S11_DATA_in13 0 no [2S10_DATA_out13 1d1
180 [2S1I_DATA_in14 0 no 12S10_DATA_out14 1d1
181 [2S11_DATA_in15 0 no 2510 _DATA_out15 1d1
182 — — — 12S10_DATA_out16 1d1
183 — — — 12S10_DATA_out17 1d1
184 — — — 12S10_DATA_out18 Td1
185 — — — 12S10_DATA_out19 1d1
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186 — — — 12S10_DATA_out20 1d1
187 — — — 12S10_DATA_out21 1d1
188 — — [2S10_DATA_out22 1d1
189 — — — 12S10_DATA_out23 1d1
190 [2SOI_H_SYNC 0 no pwm3_outlh 1Td1
191 [2S0I_V_SYNC 0 no pwm3_outll 1d1
192 12SOI_H_ENABLE 0 no pwm3_out2h 1d1
193 12S11_H_SYNC 0 no pwm3_out2] 1d1
194 [2S11_V_SYNC 0 no pwm3_out3h 1d1
195 2S11_H_ENABLE 0 no pwm3_out3| 1d1
196 — — — pwm3_out4h 1d1
197 — — — pwm3_out4l Td1
198 U2RXD_in 0 yes U2TXD_out 1d1
199 U2CTS_in 0 yes U2RTS_out 1d1
200 emac_mdc_i 0 no emac_mdc_o emac_mdc_oe
201 emac_mdi_i 0 no emac_mdo_o emac_mdo_o_e
202 emac_crs_i 0 no emac_crs_o emac_crs_oe
203 emac_col_i 0 no emac_col_o emac_col_oe
204 pcmfsync_in 0 no bt_audioO_irqg 1Td1
205 pcmclk_in 0 no bt_audiol_irq 17d1
206 pcmdin 0 no bt_audio2_irq 1d1
207 — — — ble_audioO_irg 1d1
208 — — — ble_audiol_irg 1d1
209 — — — ble_audio2_irq 1Td1
210 — — — pcmfsync_out pcmfsync_en
21 — — — pcmclk_out pcmclk_en
212 — — — pcmdout pcmdout_en
213 — — — ble_audio_syncO_p 1d1
214 — — — ble_audio_syncl_p 1Td1
215 — — — ble_audio_sync2_p 1d1
224 — — — sig_in_func224 Td1
225 — — — sig_in_func225 17d1
226 — — — sig_in_func226 1d1
227 — — — sig_in_func227 1Td1
228 — — — sig_in_func228 1d1
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A.3. Ethernet_MAC

¢ 6-3. Ethernet_MAC

Pin Name Function6 MII (int_osc) MIl (ext_osc) | RMII (int_osc) RMII (ext_osc)
GPIOO EMAC_TX_CLK TX_CLK (1) TX_CLK (1) CLK_OUT(0) EXT_OSC_CLK(1)
GPIO5 EMAC_RX_CLK RX_CLK (1) RX_CLK (1) — —

GPI1021 EMAC_TX_EN TX_EN(0O) TX_EN(O) TX_EN(0) TX_EN(0O)
GPIO19 EMAC_TXDO TXD[0](O) TXD[0](O) TXD[0](O) TXD[0](0)
GPIO22 EMAC_TXD1 TXD[1](0) TXD[1](0) TXD[1](0) TXD[1](0)
MTMS EMAC_TXD2 TXD[2](0) TXD[2](0) — —

MTDI EMAC_TXD3 TXD[3](0) TXD[3](0) — —

MTCK EMAC_RX_ER RX_ER(I) RX_ER(]) — —

GPIO27 EMAC_RX_DV RX_DV(I) RX_DV(I) CRS_DV(l) CRS_DV(l)
GPIO25 EMAC_RXDO RXD[O](I) RXDI[O](I) RXD[O](1) RXDI[O](I)
GPI026 EMAC_RXD1 RXD[1](1) RXD[1](1) RXD[1](1) RXD[1](1)
UOTXD EMAC_RXD2 RXD[2](1) RXD[2](1) — —

MTDO EMAC_RXD3 RXD[3](1) RXD[3](I) — —

GPIO16 EMAC_CLK_OUT CLK_OUT(0) — CLK_OUT(0) —

GPIO17 EMAC_CLK_OUT 180 | CLK_OUT _180(0)| — CLK_OUT _180(0)| —

GPIO4 EMAC_TX_ER TX_ERR(O)* TX_ERR(O)* | — —

In GPIO Matrix* — MDC(O) MDC(O) MDC(0) MDC(O)

In GPIO Matrix* | — MDIO(I0) MDIO(IO) MDIO(I0) MDIO(IO)
In GPIO Matrix* | — CRS(I) CRS() — —

In GPIO Matrix* | — COL() COL() — —

*Notes: 1. The GPIO Matrix can be any GPIO. 2. The TX_ERR (O) is optional.

A.4.10_MUX

I0_MUX & A& B LR — T
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PinNo.  POWerSUPPY  praiog pin
Pin
1 VDDA
2 LNA_IN
3 VDD3P3
4 VDD3P3
5 SENSOR_VP
6 SENSOR_CAPP
7 SENSOR_CAPN
8 SENSOR_VN
9 CHIP_PU
10 VDETA
n VDET_2
12 32K_XP
13 32K_XN
14
15
16
17
18
19 VDD3P3_RTC
20
21
22
23
24
25
26 VDD_SDIO
27
28
29
30
31
32
33
34
35
36
VDD3P3_CPU
38
39
40
a
42
43 VDDA
a4 XTAL_N
45 XTAL_P
46 VDDA
a7 CAP2
48 CAP1

Notes:
wpu: weak pull-up;

wpd: weak pull-down;
ie: input enable;

oe: output enable;
Please see Table: Notes on ESP32 Pin Lists for more informatiol

Digital Pin

GPI025
GPIO26
GPI027
MTMS
MTDI

MTCK
MTDO
GPIO2
GPIOO
GPIO4

GPIO16

GPIOT7
SD_DATA_2
SD_DATA_3
SD_CMD
SD_CLK
SD_DATA_O
SD_DATA_1
GPIOS
GPIO18
GPI023

GPIO19
GPI022
UORXD
UoTXD
GPIO21

Power Domain

VDDA supply in
VDD3P3

VDD3P3 supply in
VDD3P3 supply in
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC

VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC supply in
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC
VDD3P3_RTC

VDD_SDIO
VDD_SDIO supply out/in
VDD_SDIO
VDD_SDIO
VDD_SDIO
VDD_SDIO
VDD_SDIO
VDD_SDIO
VDD_SDIO
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU

VDD3P3_CPU supply in
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU
VDD3P3_CPU
VDDA supply in
VDDA

VDDA

VDDA supply in
VDDA

VDDA

Analog Analog
Function0 Function

ADC1_CHO
ADC1_CH1

ADC1_CH2
ADC1_CH3

ADC1_CH6
ADC1_CH7
XTAL_32K_P  ADC1_CH4
XTAL_32K_N  ADC1_CHS
DAC_1 ADC2_CH8
DAC_2 ADC2_CH9
ADC2_GH7
ADC2_CHB
ADC2_CH5

ADC2_CH4
ADC2_CH3
ADC2_CH2
ADC2_CH1

ADC2_CHO

(B2E%: BHIERIRNE, )

Analog
Function2

TOUCH9

TOUCH8

TOUCH7
TOUCH6
TOUCHS

TOUCH4
TOUCH3
TOUCH2
TOUCH1

TOUCHO

RTC
Function0

RTC_GPIOO
RTC_GPIOT

RTC_GPIO2
RTC_GPIO3

RTC_GPIO4
RTC_GPIOS
RTC_GPIO9

RTC_GPIO8
RTC_GPIO6
RTC_GPIO7
RTC_GPIOT7
RTC_GPIO16
RTC_GPIO15

RTC_GPIO14.
RTC_GPIOT3
RTC_GPIOT2
RTC_GPIOT

RTC_GPIOT0

RTC
Function1

12C_SDA
12C_SCL
12C_SDA
12C_sCL

10_MUX

Function0  Type

GPIO36 |
GPIO37 I
GPIO38 I
GPIO39 I
GPIO34 I
GPIO35 |
GPIO32 1/0/T
GPI033 1/0/T
GPIO25 1/0/T
GPIO26 1/0/T
GPI027 1/0/T
MTMS 10
MTDI n
MTCK n
MTDO o7
GPIO2 1/0/T
GPIOO 1/0/T
GPIO4 1/o/7T
GPIO16 1/0/T
GPIOT7 1/0/T
SD_DATAZ  1/O/T
SD_DATA3  10/0/T
SD_CMD n/0/7
SD_CLK 10
SD_DATAO  11/0/T
SD_DATA1  11/O/T
GPIOS 1/0/T
GPIO18 1/0/T
GPIO23 1/0/T
GPIO19 1/0/T
GPI022 1/o/T
UORXD n
UOTXD 0
GPIO21 1/0/T

Function1

HSPICLK
HSPIQ

HSPID
HSPICSO
HSPIWP
CLK_ouT1
HSPIHD

SPIHD
SPIWP
SPICSO
SPICLK
e}
SPID
VSPICSO
VSPICLK
VSPID

VSPIQ
VSPIWP
CLK_ouT2
CLK_OUT3
VSPIHD

Type

1/0/T
170/T

1/0/T
1/0/T
1/0/T
0

170/T

170/T
1/0/T
1/0/T
1/0/T
1/0/T
170/T
1/0/T
1/0/T
1/0/T

1/0/T
1/0/T
0
0
170/T

Function2 Type Function3

GPIO36
GPIO37
GPIO38
GPIO39

GPIO34
GPIO35
GPIO32

GPIO33
GPIO25
GPI026
GPI027
GPIO14
GPIO12

GPIO13
GPIO1S
GPIO2
GPIOO
GPIO4

GPIO16

GPIO17
GPIO9
GPIO10
GPIOT
GPIO6
GPIO7
GPIO8
GPIOS
GPIO18
GPIO23

GPIO19
GPI022
GPIO3
GPIOT
GPIO21

1/0/T

1/0/T
1/0/T
1/0/T
1/0/T
1/0/T
1/0/T

1/0/T
1/0/T
1/0/T
1/0/T
1/o/T

1/0/T

1/0/T
1/o/T
1/0/T
1/0/T
1/0/T
1/0/T
1/0/T
1/0/T
1/0/T
1/0/T

1/0/T
1/0/T
1/0/T
1/0/T
1/0/T

HS2_CLK
HS2_DATA2

HS2_DATA3
HS2_CMD
HS2_DATAO

HS2_DATA1

HS1_DATA4

HS1_DATAS
HS1_DATA2
HS1_DATA3
HS1_CMD
HST_GLK
HS1_DATAO
HS1_DATA1
HS1_DATA6
HS1_DATA7
HS1_STROBE

uocTs
UORTS

Type

0
n/o/7T

n/o/T
n/o/T
n/o/T

n/o/T

n/o/T

n/o/T
n/o/T
n/o/T
n/o/T
0

n/o/7T
n/o/T
n/o/T
n/o/T
10

Functiond

SD_CLK
SD_DATA2

SD_DATA3
SD_CMD
SD_DATAO

SD_DATA1

U2RXD

u2TXD
UIRXD
UTTXD
UIRTS
uICcTS
U2RTS
u2CcTs

Type

10
n/o/T

n/o/m
n/o/T
n/o/7T

n/o/T

n

Function5

EMAC_RXDO
EMAC_RXD1
EMAC_RX_DV
EMAC_TXD2
EMAC_TXD3

EMAC_RX_ER
EMAG_RXD3

EMAC_TX_CLK
EMAC_TX_ER

EMAC_CLK_OUT

EMAC_CLK_OUT_180

EMAC_RX_CLK

EMAC_TXDO
EMAC_TXD1

EMAC_RXD2
EMAC_TX_EN

(o]

Drive Strength
(2'd2: 20 mA)

2'd2

2'd2
2'd2
2'd2
2'd2
2'd2
2'd2

2'd2
2'd2
2'd2
2'd2
2'd2

2'd2

2'd2
2'd2
2'd2
2'd2
2'd2
2'd2
2'd2
2'd2
2'd2
2'd2

2'd2
2'd2
2'd2
2'd2
2'd2

At Reset

0e=0, ie=0

0e=0, ie=0

0e=0, ie=0
0e=0, ie=0
0e=0, ie=0

After Reset

oe=0, ie=0
oe=0, ie=0
oe=0, ie=0
0e=0, ie=0

0e=0, ie=0
oe=0, ie=0
oe=0, ie=0

0e=0, ie=0
0e=0, ie=0
oe=0, ie=0
oe=0, ie=0
0e=0,

wpu
0e=0, ie=1, wpd

0e=0, ie=1, wpd
0e=0, ie=1, wpu
0e=0,
0e=0,

0e=0, ie=

. wpd

oe=0, ie=1

0e=0, ie=1
0e=0, ie=1, wpu
0e=0, ie=1, wpu
0e=0, ie=1, wpu

0e=0, ie=1, wpu

oe=0, ie=1

0e=0, ie=1
0e=0, ie=1
0e=0,
0e=0,

0e=0, ie=1

E b
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