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1 fk
ESP32 J24Ep 2.4 GHz Wi-Fi Rk “F XL U 15 %, R B8 (TSMO) @ IRDIFERY 40 4K T2, A

FRPERE . RUETE. WMERIATEEE, DASGEMRRIHAE, WRARRSIRETOR, TR0 13
3o

H el ESP32 £&51/)5r= W35 ESP32-DOWD-V3, ESP32-DOWDQ6-V3, ESP32-DOWD(NRND),
ESP32-DOWDQ6B(NRND), ESP32-SOWD Fil ESP32-U4WDH, Hr ESP32-DOWD-V3, ESP32-DOWDQ6-V3 Fil
ESP32-U4WDH 2+ ECO V3 it &5,

P AL S BRI G B S5 =Y 7.

H*xECOV3HEZIFER, &% (ESP32 ECO V3 ffi {5k .

1.1 BRI

111 ERIkE

ESP32 L Realist s, W g B 1 A (o) W mBEt . MRl MAei R hFEL -, ESP32 A
et L K NN SR W P PO VRS S o

B, FEMRIhAE loT 28t Hub W i3, ESP32 JUATERFE &M T A A I B . A 5 25 HlT AR
KPR ESP32 it R RERE. ST AHOR K i i Tha_ Ty, PASCBLE AR IR . M ke [ fre
T

el
WEERIE S 3.7 17 RTC HMRIIFEE

1.1.2 SRk

ESP32 Jll W 4SE Y i LRI Wi-Fi BEA oI5, AN K K2y 20 4>, ESP32 F T RETTF %
G193t Balun, THAHORAS . IRMEFORAS « UEDd: DA S A JRAE BB AR T B L B Al (PCB) fTHT
Mo

ESP32 ] CMOS T ZsE ML i & U mAn LAy, RSl T /e oty A RcHE R, SEBL T3haS HshiEE, ]
DATH R AN L I R , S il I AN A2 4k . R, ESP32 [t AR 7 P AR TR B 5t % I Wi-Fi
M4 .
1.2 Wi-Fi =255

* 802.11 b/g/n

* 802.11 n (2.4 GHz) # &% 150 Mops

* &L HBUA (WMM)

o iEE & (TX/RX A-MPDU, RX A-MSDU)

o 7 HIHLHA (Immediate Block ACK)

o &4 (Defragmentation)
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e Beacon HZEM (Ff{f: TSF)
o 4 x L Wi-Fi #:10

o [l S R LR ZE A TR M 2% (Infrastructure BSS) Station 4t/SoftAP 4t/ Zufi
TEHE R ESP32 7 Station #&x N4}, SoftAP {53 £ [F] B e Ar

* R&ME

R
FLFH, WEHER S5 1 WiF.

1.3 WP SR
o S vA.2 SRR, WA LGRS (BR/EDR) RURIIAEEEF (BLE)
o HifRMfE Class-1. Class-2 il Class-3, HICHAMEMIZHMOA 2
o WBRIT) 4 | (Enhanced Power Control)
o IR +12 dBm
o NZIF #2lids HA-94 dBm 1) BLE it R 53
o G M Bk (AFH)
o LT SDIO/SPI/UART $ 1 k7t HCI
o =i UART HCI, i &mlik 4 Mbps
o HFWE S 4.2 BR/EDR FI BLE XU controller
o [ T ) /4 I A6 THT ) 4% (SCO/eSCO)
» CVSD F1 SBC &4 il 5%
W5 T (Piconet) RIS (Scatternet)
SCRAE G P MR 1) 2 e T
o ORISR A

1.4 MCU Hiss et

1.4.1 CPU fiffik

o Xtensa® 32-bit LX6 H/AUZALIEAS , =8 RE JyEik 600 MIPS (i ESP32-SOWD/ESP32-U4WDH 4 200
MIPS)

e 448 KB ROM
e 520 KB SRAM

¢ 16 KB RTC SRAM
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2 AN ERSEREAL, 4LEEE 2 A 64-bit A ERER A 1 D ERGERTTH

14~ RTC Ehf#s

RTC &1'10

1.4.3 EguyhsEEn

34 4~ GPIO 11

12-bit SAR ADC, £ik 18 /Mifiil

2 4~ 8-bit D/A 4%

10 Ml A% %

4 4~ SPI

2 4~ 1S

24 G

34~ UART

1 4~ Host SD/eMMC/SDIO

1/ Slave SDIO/SPI

WA %L DMA BRAKIM MAC #2101, 7§ IEEE 1588
WAL (TWA®, 3% 1S011898-1)
IR (TX/RX)

HiHL PWM

LED PWM, £k 16 4~

VN RS

144  RAHUH

S o=
flash finss

1024-bit OTP, A Fw] FIRY = is 768 bit
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1.6 Jjiehel

Embedded Flash

Blugtooth Bluetooth RF
| link baseband receive
SPI controller R
’ Clock | G §
12C ) generator U;) K
128 = Wi-Fi RF
WA S baseband transmit = T
SDIO oo/
UART
Cryptographic hardware
TWAI® Core and memory acceleration
ETH 2 (or 1) x Xtensa® 32-
y ¥b|t LX6 MlcroprocessorsJ SHA | RSA |
§ RMT )
. PWwM ROM SRAM AES RNG
~ Touchsensor . AN /
RTC
L DAC )
g ADC PMU ULP Recovery
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N Timers ~ < < <
Pel 1: ZyREHER

el
Embedded flash Al CPU B FEA RIS AN 7 Z A 225, FEWLET) MALSATIAEE
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I
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2.2 FNHE

%1 A
3 | No. | 33 | thee
i
VDDA 1 P | MEfIHE 2.3V ~3.6V)
LNA_IN 2 | vo [ shmm A
VDD3P3 3 P BRI 2.3V ~ 3.6V)
VDD3P3 4 P BRI R 2.3V~ 3.6V)
VDD3P3_RTC
SENSOR_VP 5 | GPIO36, ADC1_CHO, RTC_GPIOO
SENSOR_CAPP 6 | GPIO37, ADC1_CH1, RTC_GPIOf1
SENSOR_CAPN 7 I GPIO38, ADC1_CH2, RTC_GPIO2
SENSOR_VN 8 I GPIO39, ADC1_CH3, RTC_GPIO3
EEHOF MR
CHIP_PU 9 MRHEF: A H A
W AEELE CHIP_PU 45 IF 25,
VDET_1 10 I GPIO34, ADC1_CH6, RTC_GPIO4
VDET_2 11 | GPIO35, ADC1_CH7, RTC_GPIO5
32K_XP 12 /O | GPIO32, ADC1_CH4, RTC_GPIO9, TOUCHS9, 32K_XP (32.768 kHz sLR4i A)
32K_XN 13 /O | GPIO33, ADC1_CH5, RTC_GPIO8, TOUCHS, 32K_XN (32.768 kHz i {R#i 1)
GPI025 14 /O | GPIO25, ADC2_CH8, RTC_GPIO6, DAC_1, EMAC_RXDO
GPI026 15 /O | GPIO26, ADC2_CH9, RTC_GPIO7, DAC_2, EMAC_RXD1
GPIO27 16 /O | GPIO27, ADC2_CH7, RTC_GPIO17, TOUCH?, EMAC_RX_DV
MTMS 17 /O | GPIO14, ADC2_CH6, RTC_GPIO16, TOUCHS, EMAC_TXD2, HSPICLK, HS2_CLK, SD_CLK, MTMS
MTDI 18 /O | GPIO12, ADC2_CH5, RTC_GPIO15, TOUCHS, EMAC_TXD3, HSPIQ, HS2_DATA2, SD_DATA2, MTDI
VDD3P3_RTC | 19 | P | RTCIO Mk A 2.3V ~3.6V)
MTCK 20 /O | GPIO13, ADC2_CH4, RTC_GPIO14, TOUCHA4, EMAC_RX_ER, HSPID, HS2_DATA3, SD_DATA3, MTCK
MTDO 21 /O | GPIO15, ADC2_CH3, RTC_GPIO13, TOUCHS, EMAC_RXD3, HSPICSO, HS2_CMD, SD_CMD, MTDO
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HFR No. | K% | Difig
GPIO2 22 | I/O | GPIO2, ADC2_CH2, RTC_GPIO12, TOUCH2, HSPIWP,  HS2_DATAO, SD_DATAO
GPIOO 23 | /0 | GPIOO, ADC2_CH1, RTC_GPIO11, TOUCH1, = EMAC_TX_CLK, CLK_OUT1,
GPIO4 24 | 1/O0 | GPIO4, ADC2_CHO, RTC_GPIO10, TOUCHO, = EMAC_TX_ER, HSPIHD, HS2_DATA1, SD_DATA1
VDD_SDIO
GPIO16 25 | I/O | GPIO16, HS1_DATA4, U2RXD, EMAC_CLK_OUT
VDD_SDIO 26 | P | 1.8V = VDD3P3_RTC Hi ek
GPIO17 27 | /O | GPIO17, HS1_DATA5, U2TXD, EMAC_CLK_OUT_180
SD_DATA 2 28 | /O | GPIO9, HS1_DATA2, UI1RXD, SD_DATA2, SPIHD
SD_DATA_3 29 | I/O | GPIO10, HS1_DATA3, U1TXD, SD_DATA3, SPIWP
SD_CMD 30 | /O | GPIO11, HS1_CMD,  UI1RTS, SD_CMD,  SPICSO
SD_CLK 31 | I/O | GPIOB, HS1_CLK, U1CTS, SD_CLK, SPICLK
SD_DATA_0 32 | I/O | GPIO7, HS1_DATAO, U2RTS, SD_DATAO, SPIQ
SD_DATA_1 33 | I/O | GPIO8, HS1_DATA1, U2CTS, SD_DATA1, SPID
VDD3P3_CPU
GPIO5 34 | I/O | GPIO5, HS1_DATAB, VSPICSO, EMAC_RX_CLK
GPIO18 35 | I/O | GPIO18, HS1_DATA7, VSPICLK
GPI023 36 | /0 | GPIO23, HS1_STROBE, VSPID
VDD3P3_CPU | 37 | P | CPUIO HiEk A (1.8V ~3.6V)
GPIO19 38 | I/0 | GPIO19, UOCTS, VSPIQ, EMAC_TXDO
GPI022 39 | I/O | GPIO22, UORTS, VSPIWP, EMAC_TXDH
UORXD 40 | /0 | GPIO3, UORXD, CLK_OUT?2
UOTXD 41 | 1/0 | GPIO1, UOTXD, CLK_OUT3, EMAC_RXD2
GPIO21 42 | 1/O | GPIO21, VSPIHD, EMAC_TX_EN
FBEAL
VDDA 43 | P | fERHEE 2.3V ~3.6V)
XTAL_N 44 | O | HNEE AL PR
XTAL_P 45 ] AR R A
VDDA 46 | P | fEIHEYE 2.3V ~3.6V)
CAP2 47 | FrHK 3.3 nF (10%) HLZ5F1 20 kQ H1FH 3] CAP1
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R No. | KA | Thik
CAP1 48 | 1| BRI 10 nF BIAE| M
GND 49 | P | Bt

BE
o ESP32-U4WDH iy & flash 3 10 5 B4 Bt 7 34 £ 2 CS# = GPIO16, 101/DO = GPIO17, 103/HOLD# = SD_CMD, CLK = SD_CLK, 102/WP# = SD_DATA_0, 100/DI
= SD_DATA_T. s A B JUAME IR 2 WU T HAb T RE .

o WHIHILT, K ESP32-U4WDH ) HAth ESP32 ith - fI14hz flash po%disin L iERE % A2 SD_DATAO/SPIQ = 101/DO, SD_DATA1/SPID = 100/DI, SD_DATA2/SPIHD =
|IO3/HOLD#, SD_DATA3/SPIWP = I02/WP#,

e |O_MUX. Ethernet MAC. GIPO Matrix T I B {245 i) 15 B
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2 EME

2.3 HJRE

ESP32 & BT 43>k 3 A [m] iy i ey -
e VDD3P3_RTC
e VDD3P3_CPU
e VVDD_SDIO

VDD3P3_RTC [A]it2 RTC 1 CPU [y A 8. VDD3P3_CPU & CPU [ AHL . VDD_SDIO 54~ &
LDO iyt i AHIE, % P& LDO [k A& VDD3P3_RTC., 4 VDD_SDIO 5 VDD3P3_RTC i feAH[m [k HaL e I,
WE LDO & H3h kM. ESP32 By%7 L YA PR 2 KU fri :

VDD3P3_RTC VDD3P3_CPU

VDD_SDIO

3.3V/1.8V

SDIO RTC CPU

Domain Domain Domain

4: ESP32 By JRes

W LDO WA E K 1.8 V 55 VDD3P3_RTC H[FHL K. 1k Deep-sleep xR, b7l flash r i 2 i
A%, TPAHE R 5 A A LDO,

X% F CHIP_PU [fi5ii] :
o TENESP32 FHL. RAIMPE . SSHUIHNGR 2 fs.

IREEMG ERHE 18 ESP32 Rt K ARBAS 5 v3.7
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I
—!

I
i
1
VDD3P3_RTC Min ~- 47—~~~ .
]
]
i
]
VDD :
]
1
1
]
]
1
]
1

1
I
I
1
1
I
1
1
I
1
1
I
I
+
1
I
1

VIL,nRST -0
CHIP_PU
Kl 5: ESP32 |-Hy. Stk
#¢ 2: ESP32 L. Bk S B0
ZHC | Ui B/ME | B
to CHIP_PU % il I HLlfi T R GeH YR 3.3 VL Ha F) JiE Hsf bt ] 50 HSs
t CHIP_PU HAET VL nrsr (FUEVIHESR 13 HRBEEEHAE) HIBH 50 us

o LESCBRR T, WIS 2 S FF ¢ VDD33, H VDD33 AMEHLR [ k%, H CHIP_PU 5 VDD33
I, TESECRIFENMET, CHIP_PU i FlE%] O fuit e kg8, 76 F K& # Lilht, CHIP_PU
TR S SRR T, AT SRR FE 405 (0 Fr o P T B A M O LB R VDD33 -k
B

o {2y ESP32 R A AR LA AL R I, SAyaE b F jth B AR S EOE A SRS A BRIE B3l
—HEF7ESNME Power Supply Supervisor, Z SR 2| it 2y ESP32 By HLEART 2.3 V B ESP32 1)
CHIP_PU BI$1% .

KRR 5] :

* ESP32 LAFHE{ERY 2.3V ~3.6 Vs A JRHEAR, BIAITHAN 3.3V, fifih Ajiies 255
500 mA VA I

o 4ffi [ VDD_SDIO 1) 1.8 V i34 flash/PSRAM 24 fikHii, 7524 VDD_SDIO 4544t b 2 kQ (1)
HiPH, 2% (ESP32-WROVER A MRS i EBRP

o TEME TR e LA A BE R G S b, et 3.3V flash, R YR HE e i 7 3 f M) i 235K

2.4 Strapping A
WA 5 A Strapping 4.

e MTDI

GPIO0

GPIO2

MTDO

GPIO5

AR AR E A ds “GPIO_STRAPPING” X 5 M strapping MK

IREEMG ERHE 19 ESP32 Rt K ARBAS 5 v3.7
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2 EME

T RGN (AL, RTC B/ TMEAL, KIEEAL) BOTHIdRE , Strapping 4 BN HL-F-RAEH- 17
PP, B 07 B 17, - EARRR R A R

A~ Strapping 4 MR & HEH NES EAL/ T L. WS4 Strapping A& ISR SMEGERE B E B SR Lk e b
TRFHPUIRE, Pss LA/ THRRFpeE Strapping 45 M HA L1 ERIA(E .

A7 Strapping MR, FH PRI DA AN R R/ LR B pE, 5 W AL MCU 1 GPIO #ilits B B i
FFH ) Strapping 45 IHL -

AT A, Strapping 45 BIFIE @4 I Sh e [A] . it # Strapping 45 B A RN 5 s =i 2 74 2 3.

¢ 3: Strapping &

P& LDO (VDD_SDIO) HiJE

B ZRIA 3.3V 1.8V
MTDI B 0 1
EXS) SIS
EH £ NN SPI j5ghtsE= TaEUFshE
GPIOO A 1 0
GPIO2 i I H T 0
G s, = UOTXD T E

W LN UOTXD IEFATE UOTXD | H AT E
MTDO ¥z 1 0

SDIO MAILAF 5% At sf

FREUTREE | FEEERAE | _ETHETREE | ETRERAE
=4l BOA | RS | BT | FEIERE | ETRE
MTDO A 0 0 1 1
GPIO5 i 0 1 0 1

BE
o [ (AT DAL B RS, TERBE M P& LDO (VDD_SDIO) HiE” 1 “SDIO MAE S Ak BT
BE.
o Ay NE flash 19its A 24555 By R _ L H R MTDI HEF-, fil4n ESP32-U4WDH [y flash 1 T/EH E 2 3.3
V, HEFER MTDI Fik.

Bl 6 7 CHIP_PU EHLFTAI L HLS Strapping 4 BIFK A E LN E AN GREFITE] . 5SRO A 4 Fr
Ro
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ViLRsT - == - =4~

CHIP_PU

Strapping pin

¢l 6: Strapping 45 I ¥yt 37 i ] FIDR £k ]

4 4: Strapping 55 I ARt S I ] RVBR BRI 1] 095 B 5L

ZH L] e/ ME BApL
to CHIP_PU _I i, R ) 7 7 B ) 0 ms
ty CHIP_PU I H Ji5 i 445 B 1] 1 ms
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ARz R ESP32 AT AE .

3.1 CPU Fif#ti%

3.1.1 CPU
ESP32 5 # LT #E Xtensa® LX6 32-bit BA/XUZALFRAF, HA DA TR
o 7 YURKRIM, SHE S 240 MHz AR (1% ESP32-SOWD FI ESP32-U4WDH 3k 160 MHz)
* 16-bit/24-bit 45> A il AU R
o SCRRIERUIT (FPU)
o f5 DSP 454, N 32-bit Feykgs. 32-bit [RyLE$AI 40-bit Zima:es (MAC)
o SRR B2 70 AT 32 i 1)
A/ BUZ AL PRAS H2 1 A3 -
e Xtensa RAM/ROM $54-F%dhi% I
o JUTF P SN A AF AR ) Xtensa A HBAEfif 3
o FA AP IRA h E C
o TR JTAG #2101

31.2 B LfElk
ESP32 Jir F17fk i

* 448 KB ) ROM, HTHF/B3shf iz shse i i
o HFHIEAFE 1741 520 KB F I SRAM

o RTC pPudifrfifas, b 8 KB iy SRAM, W] LATE Deep-sleep #iX "~ RTC JE sl T B A7 fif A L2 9
CPU ijjif]

* RTC 1&uifrfifigs, 4 8 KB ) SRAM, T PATE Deep-sleep Fa T tpAL BE #1)7 )

* 1 Kbit ) eFuse, At 256 bit ZRG % H (MAC Hulib AL A 308 5 Hidy 768 bit fREA LA H PR F, X
FEf7 4 flash AL A 1D

o i A3l flash

el
ESP32 it @ A ik A flash, PARARAS flash BN SR BESA % FERLEEAT MBS FIT I S .
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3 IhfEtid

3.1.3 M Flash fil SRAM

ESP32 352441 QSPI flash MIEHSHIHLI - ffids (SRAM). PEEIZ% (ESP32 RS H Ty ity SPI &
o ESP32 i SeRpEET AES WU INAREDIRE, MM ERAFIT A flash wigRR e HIE -

ESP32 il i i i 2% £ 1) A58 QSPI flash il SRAM:

* SN flash wf DA ISk 2] CPU 459 F1 H sl =Sl . S flash o n] 326 16 MB.

- MPGF] CPU 35423 (AN, — V£ AT 11 MB + 248 KB, i 5t— ket 3 MB + 248 KB,
J cache PERERTRE T CPU RAHf I 1A e UM PR 41K o

- WU SR A, — R T AR 4 MB. 303 8-bit, 16-bit Al 32-bit 525K

o AN SRAM n] L5 CPU $idfaas|a]. AN SRAM fix K a] 37 8 MB. — R Z Lt 4 MB, 374 8-bit,
16-bit 1 32-bit {51 .

U
R HRABhSEUR . BRPERT DA 5 A SRAM s flash £ CPU Mk 2 sy

3.1.4  fEhiggsme gt
ESP32 [ytihl el &5t 7 fim . ESP32 FEfiEasf oM bl meb i 5 s .

0x0000_0000
Ox3F3F_FFFF

0x3F40_0000
OX3F7F_FFFF

0x3F80_0000
Ox3FBF_FFFF

0x3FC0_0000
OX3FEF_FFFF

External 0x3FF0_0000
Memory MMU 1< Cache 4 OX3FF7_FFFF

—— | Peripheral

0x3FF8_0000

0x4000_0000
0x400C_1FFF

Ox3FFF_FFFF i DMA

0x400C_2000 Embedded
0x40BF_FFFF Memory

0x40C0_0000
OX4FFF_FFFF

0x5000_0000
0x5000_1FFF

0x5000_2000
OXFFFF_FFFF

Pel 7: MshEmatas
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A 5 ALK A

S H TF iR L gk K
P ROM O 0x4000_0000 Ox4005_FFFF 384 KB
P ROM 1 Ox3FF9_0000 Ox3FF9_FFFF 64 KB
P95 SRAM 0 0x4007_0000 0x4009_FFFF 192 KB
Ox3FFE_0000 Ox3FFF_FFFF
B SRAM 1 198 KB
S EAFfEAS 0x400A_0000 Ox400B_FFFF
B SRAM 2 Ox3FFA_E000 Ox3FFD_FFFF 200 KB
Ox3FF8_0000 Ox3FF8_1FFF
RTC Dk ey 0x400C_0000 Ox400C_1FFF 8K
RTC 18 Uit 0x5000_0000 0x5000_1FFF 8 KB
0x3F40_0000 Ox3F7F_FFFF 4 VB
HPER flash
Fr Mt g 0x400C_2000 Ox40BF_FFFF 11 MB+248 KB
J4h RAM 0x3F80_0000 Ox3FBF_FFFF 4 MB
DPort Zpff- Ox3FF0_0000 Ox3FFO_OFFF 4 KB
AES Tild#% 0x3FF0_1000 Ox3FFO_1FFF 4 KB
RSA i d% Ox3FFO_2000 Ox3FFO_2FFF 4 KB
SHA i Ox3FF0_3000 Ox3FFO_3FFF 4 KB
LA Ox3FF0_4000 Ox3FFO_4FFF 4 KB
Cache MMU Table Ox3FF1_0000 Ox3FF1_3FFF 16 KB
PID 2 il Ox3FF1_F000 Ox3FF1_FFFF 4 KB
UARTO Ox3FF4_0000 Ox3FF4_OFFF 4 KB
SPI Ox3FF4_2000 Ox3FF4_2FFF 4 KB
SPIO Ox3FF4_3000 Ox3FF4_3FFF 4 KB
GPIO Ox3FF4_4000 Ox3FF4_4FFF 4 KB
RTC Ox3FF4_8000 Ox3FF4_8FFF 4 KB
10 MUX Ox3FF4_9000 Ox3FF4_9FFF 4 KB
SDIO Slave Ox3FF4_B000 Ox3FF4_BFFF 4 KB
UDMA1 Ox3FF4_C000 Ox3FF4_CFFF 4 KB
Hhik 1250 O0x3FF4_F000 Ox3FF4_FFFF 4 KB
UART1 Ox3FF5_0000 Ox3FF5_OFFF 4 KB
12C0 Ox3FF5_3000 Ox3FF5_3FFF 4 KB
UDMAO Ox3FF5_4000 Ox3FF5_4FFF 4 KB
SDIO Slave Ox3FF5_5000 Ox3FF5_5FFF 4 KB
RMT Ox3FF5_6000 Ox3FF5_6FFF 4 KB
PCNT Ox3FF5_7000 Ox3FF5_7FFF 4 KB
SDIO Slave Ox3FF5_8000 Ox3FF5_8FFF 4 KB
LED PWM Ox3FF5_9000 Ox3FF5_9FFF 4 KB
eFuse fx:ffil 2% Ox3FF5_A000 OX3FF5_AFFF 4 KB
Flash fin‘ Ox3FF5_B000 Ox3FF5_BFFF 4 KB
PWMO Ox3FF5_E000 Ox3FF5_EFFF 4 KB
TIMGO Ox3FF5_F000 Ox3FF5_FFFF 4 KB
TIMG1 Ox3FF6_0000 Ox3FF6_OFFF 4 KB
SPI2 Ox3FF6_4000 Ox3FF6_4FFF 4 KB
SPI3 Ox3FF6_5000 Ox3FF6_5FFF 4 KB
ARER(EHY 24 ESP32 I HH AR B 15 V3.7
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GBS LA FF ik ik SR AL KN
SYSCON Ox3FF6_6000 Ox3FF6_6FFF 4 KB
12C1 Ox3FF6_7000 Ox3FF6_7FFF 4 KB
SDMMC Ox3FF6_8000 Ox3FF6_8FFF 4 KB
EMAC Ox3FF6_9000 Ox3FF6_AFFF 8 KB

o TWAI Ox3FF6_B000 Ox3FF6_BFFF 4 KB

> PWM1 Ox3FF6_C000 Ox3FF6_CFFF 4 KB
1251 Ox3FF6_D000 Ox3FF6_DFFF 4 KB
UART2 Ox3FF6_EO0O Ox3FF6_EFFF 4 KB
PWM2 Ox3FF6_FO00 Ox3FF6_FFFF 4 KB
PWM3 Ox3FF7_0000 Ox3FF7_OFFF 4 KB
RNG Ox3FF7_5000 Ox3FF7_5FFF 4 KB

3.2 g 15
3.2.1  64-bit &S

BHNE 44> 64-bit @ il ER4S, BA7 16-bit 73Jide Al 64-bit nf B B2 17 L/ T TS

AR

* 16-bit BB iiias, ALY 2 & 65536

64-bit 1%

THESER 7 ) A C B a0
B TR R Ak 2k

SE I e N [ B K

o TR ) BV P ER 2

o FPAi A R AT I A v b

3.2.2 Al IFEtds

BRHAH SADETTIERGS: 2 N ERSES A 1A (FREZATIAERE, B MWDT), RTC B
A (Bt RTC BT E RS, B RWDT). FAMNGEIFEEE(F A o R 80y R TAERE, AT 1E
I A A B RGN IR . BT VE RS 4 BB AR A HTH Bol i UE mHa], HEA RS A T
FurEmsas, RESIA VAT 3 B 4 Fhahffrbi 1 fp. XLEIER: Tl CPU &A1, WREMMARGEE M. H,
HA7 RWOT feigfil RGN, R AAHE RTC AENBREANE o BB BB I I a4 B2 F s

s

#t flash JF2h IR, RWDT FIsE—A MWDT & HEhIFE, PAERIIAIEL S 3
B IMEA AR
o ABrBL, Bl B R B e B P
o AW BLmHa] BEn] g
o MBI, SOoRIL 3 B 4 FETRESIIEREY 1 Ay (k. CPU &L, WREMFAZR L)

IREERRRHK 25
BRI
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3 IhfEtid

o 32-bit R
o G4, Btk RWDT F1 MWDT BB RS
* SPIflash jHah R WERAETER BN, K H SPIflash iyHsd fEa e, HIMSERENRE.

3.3 Huihtip

3.3.1 CPU i

—HEE, SMNE T AIRRES PO CPU sl XAMME AR IS PLL EEH" AL — AN
(J@H -k 160 MHz) .,

34, ESP32 WHE T4 8 MHz iRz . W HFEF W AFESME T4k, PLL BB FIN S 8 MHZ Bph i
—AMER IR . ARIEAS R R AT Wi I b P B BRI R K CPU b
3.3.2 RTC m}pp
RTC W piefy 5 Fivm RERY I P -
* SNEARHE (32 KHz) FhiRmBh
HNE AR 4 23S B
WE RC fkigdr (R 150 kHz, SRnTiE4y)
P 8 MHz #3548 i 4
P 31.25 kHz Bl (F1 P98 8 MHz $R %3840 2 256 43454k )

208 R AL T IE R AR HLAR 2 bty CPU JlaIiy, B AR F AR oh B 32 i ARG 4 74 el 5 e 8
MHz i, 2400 e IR RERE s Ty, B R ] BB AGHE (32 kHz) bRt #h . P RC 4%
B ehak R 31.25 kHz B4

3.3.3 i PLL sfh
AT B i AR A fractional-N PLL B, B 2{5 Bi55% (ESP32 RS Z T .

3.4 Y
B IAEL S AR A

o 2.4 GHz 4
2.4 GHz %4t
T (oias) FlILkPER L%
Balun HIic A Yl ds
b A AR
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3 IhfEtid

3.41 2.4 GHz e

2.4 GHz BT 2.4 GHz SHS BME R IE AT ENAE S, I 2 N Bk, Bk ADC ¥ )5 5 hEF1S
B R TENARFEEER, SRR T RF ERS . A H (AGC). DC fifs ML i A S i
",

3.4.2 2.4 GHz %45

2.4 GHz K U8R IEAIEGE S EIh 2.4 GHz 3555, 1 KIR AR f 2l 54k (CMOS) Hiik
KAFIREN KLk . KB dt— s TR BORg 2t , [#i5 802.11b L& fLHiTh= ]k +20.5 dBm,
802.11n L&k L ik +18 dBm.

N T HH SRS RO, SR 1Y T RGN, B
* I/Q AHfALPLRE
o L AR A ]
o SPIEL A ]
* REILHL
XN EACHERR T4 1 i I ), AN PR I e

3.4.3 Wk sy

I A e S MR AN A AR R 2.4 GHZ IEXSAES, FTARRIE TN b, iEhR, AR A
PRERDED AT . AR SRS o

B4l A 1 A P A i R R R o 52 ARG RN PR R RS, IE A MR A it
EER AR (GZEYEIA H RARRAL) , AR AR & 5 ek B B g

3.5 Wi-Fi

SR TOP/IP HMY, 5842384 802.11 b/g/n Wi-Fi MAC stk , #4315 h i (DCF) iy AR &
4 (BSS) STA il SOftAP 84k, Sl i i/ IME WL TR AL A L TAERHE , DASCEI TGRS 3.

3.5.1  Wi-Fi §H5ifnsLy

Wi-Fi S35 L S35 DA e -

e 802.11b/g/n

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

802.11n MCS32 (RX)

802.11n 0.4 us {8 fg
B % =ik 150 Mbps

o il STBC 2x1

o KA L 20.5 dBm

IREEMG ERHE 27 ESP32 Z 315t K4 RHH 45 v3.7
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3 I

AEfi

AR R AR

KL

R SCRPT A MR IIOT KR S e SMERGIIOIT K h— e A~ GPIO A, R i
B R LA 5 T8 A 506 -

3.5.2 Wi-Fi MAC
Wi-Fi MAC A7 SCRFR IR P REANTT -

3.6

4 x FEAUL Wi-Fi g2 1

[7] I S 35 BL R4 AL 2% (Infrastructure BSS) Station #15%/SoftAP it/ IR Zefbit;

RTS 447, CTS 4, SLEIHLEfA (Immediate Block ACK)

2 (Defragmentation)

TX/RX A-MPDU, RX A-MSDU

TXOP

T Z WA (WMM)

CCMP (CBC-MAC, it#izefist). TKIP (MIC, RC4). WAPI (SMS4). WEP (RC4) il CRC

[ 5 Beacon il (f#{4 TSF)

A BT W R A AR AN S R, SCRPERIF T SO AR Z B P, B /A . AL HURRAL
AL PRSI o

3.6.1

WA SHUR

R S S BRI B S DA e

Class-1. Class-2 fil Class-3 %ttt Th#, shaiEhliiH mik 21 dB

7/4 DQPSK F1 8 DPSK

NZIF Bl REE R, S NREJEDS -94 dBm

TeFF AR PA RIIR] 3245 Class-1 #:4F

PE SRAM SR L 1 . IR AT & A DA K SE B UM (Piconet) G247

AT R 28, SRR AR A . CRC. M. M LURRRAE AL, FIARAIN A3 ki B 1) 2 4
FHL I

ACL. SCO. eSCO #il AFH

PCM e 11 iy Adlaw. p-law AT CVSD 75 S it
SBC i

ARG R FH P R R B
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3 IhfEtid

e A7 128-bit AES A9 SMP

3.6.2 WE:N
o J2Mt UART HCI #2110, ik 4 Mbps
o JHE{t SDIO/SPI HCI #2211

o {2fit PCM/I2S sk 1

3.6.3 WEiSFFhIER
S F T S PRS2 % 5 F v4.2 BR/EDR Fil Bluetooth LE Frilfe.

3.6.4 Wik PElgY

BERSE T g BT SCE 3 ApEE: Standby. Connection Fi1 Sniff. W SEEH £ B B2 DA A . - AN 264 1) 5 Tid
X (SSP) S5454E, [FIULAENS ZH 28 M (Piconet) FIHUIT M (Scatternet). PATR ki 42 il £ 1 B gk -

o g sf
- AR (AFIE )
- HErER: (SRS
- DR
- SCHE A BRI
— [l 434 (SCO/eSCO)
- MY
- HIENB (AFH) MIfE E
- )
- BRI
- G BCXT (SSP)
- Z R 5 P
- Sniff (FFI)
- AEEEMMAEE T (k)
- SR AT R
~ Ping

o (RIFEE S
- %
-
= SCRFIRIIN TR
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- ROk

- H3E Y BRATUR A 1
- BEESHCE

- R R K
- HER I

- LE Ping
3.7 RTC HMEIhkEE R

ESP32 R T it Y L IRAE BB , T DAYEAN ] ) DA T )38k o
o Ui
- Active B SRR BT TARRE . T AR, RS RITTE5-.
- Modem-sleep iX: CPU mizfT, WHHfn] gElcE . Wi-Fi/ih 4 By MU o il .

- Light-sleep fX: CPU #i{5iz17. RTC fElisfMIAME A S ULP th b BgRiztT . AT An na i 54
(MAC. F#Ll. RTC EHI#eui /MR lr) BRIt A .

- Deep-sleep £X: CPU RIS IMSCAR 4t , oA RTC frfifias il RTC AMStAb T TARIRES .
Wi-Fi R o BB A7 e RTC rfre ULP PpAb B nT AT AR

- Hibernation BixX: P& 8 MHz #E%45H1 ULP M P8y wiss il . RTC AR E gy, H
A AETARE R RTC B 4h i 28 A1t 4e RTC GPIO # T./E. RTC W4 if#eak RTC GPIO
AT LARRES A Hibernation 45X rrigfig

B TEA A Y DIRERE A A ) A FL R ARG, PRI LT
% 61 AFIYFEEGA T I IIFE

DR A YIHE
Wi-Fi Tx packet
Active (¥4 TAE) Wi-Fi/BT Tx packet PERZE 15
Wi-Fi/BT Rx F{jilf
* Zs 30 mA ~ 68 mA
240 MHz 2 Mﬂiﬁ m m
$A$ZAL‘,\}:|L N/A
* KAz 27 mA ~ 44 mA
Modem-slee CPU fbF TARIRES | 160 MHz
P T TARRE PA 27 mA ~ 34 mA
Az 20 mA ~ 31 mA
EEHEE: 80 MHz
W =<K /o9y 20 mA ~ 25 mA
Light-sleep - 0.8 mA
ULP HpMbFEZ$ AL TARIRES 150 pA
Deep-sleep BRI AE AL Bt oy =X 100 pA @1% duty
RTC EHI2E + RTC 17 fise 10 LA
Hibernation {UF RTC EBgsa T TARIRZS 5 pA
KM CHIP_PU BIFAIK, 8 B AbF KPR AS 1 uA
IREEE R 30 ESP32 Z 315t K4 RHH 45 v3.7
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[ELE

o *ESP32 %Itk /1, ESP32-DOWD-V3, ESP32-DOWDQ6-V3, ESP32-DOWD(NRND) il ESP32-DOWDQ6B(NRND)
i1 CPU #5 K8l %2k 240 MHz; ESP32-SOWD Fil ESP32-U4WDH () CPU #5 k8% 2k 160 MHz.
1E Wi-Fi FERI35 5o, b 27 Active Fil Modem-sleep B2 A1V, BIEEH S AE B A A1 451K .
Modem-sleep #:F, CPU Jii B a2k, M CPU sl Ml HI oM.
Deep-sleep FixF, (X ULP HpMEREAL T TARRGSHS, ATAERAE GPIO RARII#E 12C.
o MRGAT A FEL AR IS BT, ULP PRAC B as R RaS R PE A, ADC DA 1% 25 TAE, R

FEHAUE A 100 pA.,
IREEMG ERHE 31 ESP32 Z 315t K4 RHH 45 v3.7
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4 B D FIE

4 Atz Rtk kes

4.1 Abusehft RS ik

411 s A/Hi 0 (GPIO)

ESP32 364 34 4~ GPIO M, M WUEXT NI ZFAE4S, 7 DAk B4 AR OB . 64 801 JL% GPIO:
VU B GPIO. AFBHTER) GPIO. AFHy 2T g GPIO % ABETh ) GPIO Tl i s
g GPIO A LR LB 4T GPIO.

KRS DI RERY GPIO R A AR B NI B/ L, s pi o mif. Ui B AR, Al 5
WA AR AR 0 A\ Bt T AR B i i G fh e sl P R CPU il R0 10 48
AR ARSARR =250, Al S AR S X LR RN AS PR AR, Bian
SDIO. UART. SPI 45 (BEZ(FEHSHIIR I0_MUX). Lt A RIIFEIE TS, GPIO ATy M RFEPIR

K
BN o

4.1.2 Bi/gEHRES (ADC)

ESP32 £/ 1 12-bit SAR ADC, L35 18 AMELEE A - o 1 SEIHEARIIFE, ESP32 [y ULP it Bl gt
A PATEREM Dy N E L, O, AT A (A g Ty i CPU

WILE MR, e ATRCE 18 MR ADC, 1T i B4 .

7 AT ADC i
%< 7: ADC ¥¥1E
2R ik H/MA | KA | B
DNL (2E43dE£ktE) | RTC #%iil#%; ADC ﬁl\fﬁ 100 nF HLZ; -7 7 | LSB
INL (FBArdEZtE) i A DC (E5; #iE 25 °C; WIi-Fi&BT k4] -12 12 | LSB
S s RTC Pl % - 200 | ksps
TR DIG il 4% - 2 | Msps
LR

* Atten=3 Itf, ME(LART 3000 (FEHMEHZN 2450 mV) ZJ5, HERE LRI R,
o IR 2 UORKE BT R-P- I fE 0T ARG B 471 DNL 45251

* VDDGP3_RTC Hiilsr) GPIO 4 il A L He U Fil 37 M 0~ 3% 13 B L VR RIS, 251 A ADC
MERZE, HPEN A IER T,

ROATOLT, W Z BRI 22 57 2 +6%. ESP-IDF #7244t Xt ADC1 i Z M. (i eFuse Vref 2%
(ERCHE IS YR ANEE 8 Pz . s S s vy RS J5E ml e b 38 A AT AR

4 8: ADC HefE4i it

B iid F/ME | Bl | A
Atten=0, £l 3 100 ~ 950 mV 23 23 | mv
- Atten=1, 5 2l il 100 ~ 1250 mV 30 30 | mv
Atten=2, A& &L 150 ~ 1750 mV -40 40 | mV
Atten=3, £l il 150 ~ 2450 mV 60 60 | mv

REREFHE 32 ESPS2 RAt5 B AR KIS 15 v3.7

S SRR UL
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4 B D FIE

4.1.3 HIRTERRES

ESP32 £ il /R R Jfdd B 1257 (N-carrier) RUHBOTY . 2000 7 BT BRSSPy, AR R S b
B A — AN, XA/ NUER] B ADC ELEM &

4.1.4 Bk (DAC)
ESP32 f 2 /> 8-bit DAC illi, Ff 2 BEUT R 570wl At 2 MR A5 S h i, i vl DAZ S T
YE. DAC Hif i B LR AN 1 Db a4l X 2 4> DAC R LMENZSH R -

4.1.5 [l Rkas

ESP32 fitfit 721k 10 A AL GPIO,  AERSIRIN i 45 BUH A My ot EL IR e fph sl M 7= AR A A 22 5. X
Tl BT BRI PR PRI L B 14 85 SR A8 S (8 ARG R/ il ot W DA P A B4 51 DA AN B K X3
HZ . KIFIHT 10 MAEALEK GPIO.,

#¢9: ESP32 |z if4 1% GPIO

HUA AL S 5 A 7K B AR
TO GPIO4
T1 GPIOO
T2 GPIO2
T3 MTDO
T4 MTCK
T5 MTDI
T6 MTMS
T7 GPIO27
T8 32K_XN
T9 32K_XP

4.1.6 HKIHFEERLPEZS (ULP)

ULP 4k B E8A1 RTC frfifi e (e Deep-sleep Bl FIPRKF TARIRES . L, TR EATLAKS ULP PrabBRES iR A7
e RTC 1@ @i fifidih, (EHAEWAE Deep-sleep BN AMIE. N ELE I g Al B A28k . 72 CPU F5 il
HNEREEE . N X S SRR AL AR M R I R T TR R IR DI FE

41.7 UM MAC 1

ESP32 AR KIS F AL 7 — M6 IEEE-802.3-2008 ARifE AT M2 il 4 (MAC) #2110 . ESP32 fF3i—A4
HNEMIERZERE UG R (PHY) SRIEHE LA LAN Sk (K. Jeeh4s) . Wz Lit Rrdad 17 4> MIHE S5 9
A~ RMIL 5515 ESP32 #42. PAKIM MAC #2111 (EMAC) STRFLA M R#IE

e 10 Mbps F1 100 Mbps {j#i%

o LY DMA $iil 25 5B LA K MAC #2115 % i SRAM 2 8] i 785 ot A4 i
o AFARICH MAC i (S2FF VLAN)

o XL T (CSMA/CD) Fl4 A T4

o MAC £l 12 (=)

IREEMG ERHE 33 ESP32 Z 315t K4 RHH 45 v3.7
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4 B D FIE

32-bit CRC & #hE BRI

AT g AR () R AlHdl) f 2 Rt i st
ISRABF U Y 32-bit ARFS

WEB FIFO M1 2247 R SR & ik FIFO FiEzl FIFO 924 512 5 (32-bit)
fF6 IEEE 1588 2008 (PTP V2) ARifEryi{d PTP CREfH:f [H] ML)

25 MHz/50 MHz {4 6 i1

4.1.8 SD/SDIO/MMC F: 4Lz
ESP32 £ i —14> SD/SDIO/MMC EXEHl#s, 4%
e SD + 3.0 f1 3.01 e 4«
e SDIO 3.0 Jjias
o CE-ATA 1.1 fliA
o LA+ (MMC 4.41 filtds, eMMC 4.5 Jig4~F1 4.51 iRA<)
FethlAs SCL T ik 80 MHz it et , I FLSH 8 Pkl M ik 1 bit, 4 bit 1 8 bit, 7 4-bit il i1 Lt
i, BIPAS R 2 4> SD/SDIO/MMC4.41 &, b4 1 4PA 1.8V B E T AER SD .
4.1.9 SDIO/SPI MBLESHIZS

ESP32 Hil 15 & Tl AnifE SDIO 2.0 Bk SD s fic 1, e LA HIE I SDIO B2 tislijii SoC
e . ESP32 fiff: SDIO B4k ERMAL. FHLRT AE R SDIO £ M3 fras il ad i ] DMA 515375 i 4
RSN, AT T AL BRAS A% B A] (i v e e i«

SDIO/SPI MAILz il B A AR RpE: -
o WG N O % 50 MHz, 4 SPI. 1-bit SDIO il 4-bit SDIO ff) % fikkist;
o SRAFEFIGK S B b 1 v W]
o EHLATEIEDIR I L A7
o Wb N, BEhEE L
* FrHBNEE SDIO Sk By idddE, MR A3 Z5 SDIO B4k FE e
o FATHI/NATIL 512 7Y
o EALS AALIENAT T 1 8 mT AR B e
o T L i DMA

4.1.10 @lsBuckss (UART)

ESP32 77 3 4~ UART #:10, H UARTO. UART1 fil UART2, H:R4-lfs (RS232 fll RS485) #il IrDA, /{3
BN A E] 5 Mbps, UART 4§ CTS il RTS {55 R (A& BEDA S R 44 (XON A1 XOFF) . 3 AN 3 ml
DMA i35 CPU B 21511 .

IREEMG ERHE 34 ESP32 Z 315t K4 RHH 45 v3.7
SUBSCRY R L


https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4032&sections=&version=3.7 

4 B D FIE

4111 12IC N
ESP32 47 2 A4~ 1°C M4k 0, MRPEH I EE, B2 O ARIE PC EHLES M. 12C 4 0
o FriERE (100 Kbit/s)
o H
o AR ik 5 MHz, {HAZH]F SDA ik
o 7-bit/10-bit F-HkAR;
o W FhbAR
F PRl ARG E S S Tt R A ] 1PC #e1, MM SEBLSE 2 G .

(400 Kbit/s)

4112 12S £n

ESP32 A 2 AhRiE 12S #2110, X 2 N O] PAPA LB MU, FE 4 T el A TAE, 9 BT il
Bk 8/16/32/48/64-bit [y ANk i, STEHFFRM 10 kHz #| 40 MHz (1 BCK B4, 24 1 4k 2 4~ 12S 8210
BEBC B VU, AU aT A% H 1) 41 DAC/CODEC.,

24~ 1PS #: 0#E L 1) DMA #siil#s . S2FF PDM il BT PCM #:11.,

4113 ZIAMERESS

YTAMEY RS H 8 Sl LI AN R SRR . S R R kb I T, JERE RS T DA SRR 2 LT AMIMYL . 8 N
JEH 1 4> 512 x 32-bit FYFF A AT & T «

4.1.14  JpkapilBeEs

fkm s 7 AR o X R s . R 8 ANEIE, ANV AT [ IR 4 ME
FRLH 4 N AALEE 2 DMK E S 2 MERIES . MR R TRCEM I, e 1 AT
4.1.15  Jknpog EEiRE (PWM)

PWM Fiiil g nl DA T 9K 87 kAR BT . Az Wil e PWM gk ge . PWM SATae 01 1 A% T ROHie 1
B4l ENE T AR E R, Al ABSZAE AT RS PWM AT aR08 1A PWM B A e . & A T
BEZH ] AR PR SN E I

41.16 LED PWM

LED PWM il 8% 7T AZE K 16 BEOMSZ BT BOE , BOBRY RIS 25 T R E

16 H{5 5 7% 80 MHz APB S T TAE, Hh 8 B {5538 ] PARERE G 7 N ELR) 8 MHz IR gt s, AT
1t Light-sleep 0N T A, AEHE S T 14> 20-bit EIES, EWFES T BERITICE, (e i F5 M
1 ms i, A HOIRRERRE AT DA 1K 16 bt

BTN T ASE RSO (25 ke 34, % LED PWM S2HE [ ghb df s s> 25 b, mTART T LED
RGB Bk & ik -
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SUBSCRY R L


https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4032&sections=&version=3.7 

4 B D FIE

4.1.17 HErsdbizEn (SPI)

ESP32 Jt45 3 41 SPI (SPI. HSPIFI VSPI) B, W ATE EHLE N, 7 1-line 40 T3k 1/2/4-line XL
LT TR, MR SPI SRR U e

o 4 APy SPI ARk, BT SPI P (CPOL) At (L (CPHA)
o IR SCRFE] 80 MHz (SEFRA] SCRIAIEZ R T BT ) pad. PCB L. SMESITHLIAE)
* IR 3R 64 byte [ FIFO

JITA SPI $ #R AT ATERE SIS flash/SRAM Al LCD. 44> SPI 45l g5#K il 425 DMA JiiA .

4.1.18 TWAI #illlgs
ESP32 RAUHA A TWAI® fihilgs, FA I FR5H:
* 7% 1ISO11898-1 #pidl
o SCRpRiERESC (11-bit AR3RAF) Atk (20-bit F7H4T)
* Z¥F 1 Kbit/s ~ 1 Mbit/s fii# %
o SCRFZAERAERL: IERBL, RSN B
* 64 FAHEIL FIFO
o FEpRAs: FAETNA K AL
o PRy (GCRR B BLAT AR IE B )
o RGN GALEE B URITRC. BRURICE IR T ECE . S IRAC AN AR B A 4
4119 REPEIIEZS

ESP32 Wit & Fl (1 s pe , 7 fp—S0i I nss s, Fhin AES (FIPS PUB 197). SHA (FIPS PUB 180-4). RSA #i
ECC %, S RpREGRY: . REMFGEMAzE . s ey LR RSA, ECC. KETReyE I K E bRz it
KK FEAT % 4096 bit.,

TR IS R = B R, BN TR SR R . BRI g R flash AT 5 ah M,
£ flash /g AR AN B3 HL

4.2 HhieiEIE s id

& 10: SpSRIE IR %

E24m 5% (=gl Bl
ADC1_CHO SENSOR_VP
ADC1_CH1 SENSOR_CAPP
ADC1_CH2 SENSOR_CAPN
ADC1_CH3 SENSOR_VN )

ADC 2 /~ 12-bit SAR ADC
ADC1_CH4 32K_XP
ADC1_CH5 32K_XN
ADC1_CH®6 VDET_1
ADC1_CH7 VDET_2

IREE(E B R 36 ESP32 ZA1Jits H RS 45 V3.7
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4 HMEHE O FIfE R

B 55 (=gl Yite
ADC2_CHO GPIO4
ADC2_CH1 GPIOO
ADC2_CH2 GPIO?2
ADC2_CH3 MTDO
ADC2_CH4 MTCK )
ADC 2/~ 12-bit SAR ADC
ADC2_CH5 MTDI
ADC2_CH®6 MTMS
ADC2_CH7 GPIO27
ADC2_CH8 GPIO25
ADC2_CH9 GPIO26
DAC_1 GPIO25 )
DAC 2 4~ 8-bit DAC
DAC 2 GPIO26
TOUCHO GPIOA
TOUCHA1 GPIOO
TOUCH2 GPIO2
TOUCH3 MTDO
M S s A
TOUCH®6 MTMS
TOUCH7 GPIO27
TOUCHB 32K XN
TOUCHO 32K _XP
MTDI MTDI
JTAG MTCK MTCK PR JTAG
MTMS MTMS
MTDO MTDO
HS2_ CLK MTMS
HS2_CMD MTDO
SD/SDIO/MMC FE#HL | HS2_DATAO GPIO2 o
Pthlae HS2_DATA GPIO4 S V.01 Al SD Pt
HS2_DATA2 MTDI
HS2_DATA3 MTCK
PWMO_OUTO~2
PWM1_OUT_INO~2
PWMO_FLT_INO~2 16-bit T #5119 3 BdE ] P=4 PWM 3
b P PUNITFLTING2 | oo o | T SB35 1 RIS, 3 ek
PWMO_CAP_INO~2 WS 3 ARS8 A%
PWM1_CAP_INO~2 155,
PWMO_SYNC_INO~2
PWM1_SYNC_INO~2
SD_CLK MTMS
SD_CMD MTDO
SDIO/SPI M bz ] oo A0 GRIo2 SDIO B 11, 5 SDIO V2.0 LIk
SD_DATA1 GPIO4
SD_DATA2 MTDI
REFERPHE 37 ESP32 21t K4 ABiAs 5 v3.7
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4 HMEHE O FIfE R

|

wE

B

&
o>
[aYay

SD_DATAS3

MTCK

UART

UORXD_in

UOCTS_in

UODSR_in

UOTXD_out

UORTS_out

UODTR_out

UTRXD_in

U1CTS_in

U1TXD_out

U1RTS_out

U2RXD_in

U2CTS_in

U2TXD_out

U2RTS_out

{15 GPIO &)

3 it UART i, SCRREEMFRZHIA DMA

12C

I2CEXTO_SCL_in

I2CEXTO_SDA_in

I2CEXT1_SCL_in

I2CEXT1_SDA_in

I2CEXTO_SCL _out

I2CEXTO_SDA_out

I2CEXT1_SCL_out

I2CEXT1_SDA_out

{15 GPIO &)

2 % 12C gt , SRR EALEMLR

LED PWM

ledc_hs_sig_outO~7

ledc_Is_sig_outO~7

L7 GPIO &1

16 Bgh~73@IE; SR @80 MHz RiJ4fi/RTC
Bfeh. (S5 HOREREE : 16-bit,

12S

IREER BB

I2SOI_DATA_in0~15

12S00_BCK_in

12500_WS_in

12S01_BCK_in

12S0I_WS_in

12S0I_H_SYNC

12S01_V_SYNC

12S0I_H_ENABLE

12S00_BCK _out

12S00_WS_out

12501_BCK _out

12S01_WS_out

12S00_DATA_out0~23

12S1I_DATA_in0O~15

12510_BCK_in

12510_WS_in

12S11_BCK_in

12S1I_WS_in

12S1I_H_SYNC

12511_V_SYNC

L7 GPIO &

38
S SCR L

MF AT LR EERN M AR L, AT
LCD vt , camera 4788 1%
Ao

ESP32 RSN A AR 45 v3.7



https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4032&sections=&version=3.7 

4 HMEHE O FIfE R

Ez3n| 5% (=gl e
12S11_H_ENABLE
12S10_BCK_out
12S10_WS_out
12S11_BCK_out
12S11_WS_out
12S10_DATA_outO~23
G ShE Emii:gigﬁ;gq {F-25 GPIO 5 | 8 B IR ek, 46 ARITBARE.
HSPIQ_in/_out
HSPID_in/_out
HSPICLK_in/_out Standard SPI # T $ER4P . Fi%k. MOSI
HSPI_CS0_in/_out FIMISO. x4z ] %4z 2 LCD 485k
HSPI_CS1_out WA, SCRPPANIIEE:
@ SPl HSPI_CS2_out (Gl sy | ° EOVIALEGE: |
VSPIQ_in/_out o 4 PPzl SPI B A%
VSPID_in/_out o T[JiE SPI K,
VSPICLK_in/_out o ik 64 T4 FIFO 1 DMA.,
VSPI_CSO0_in/_out
VSPI_CS1_out
VSPI_CS2_out
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
e HSPIQ MTDI % #% Standard SPI. Dual SPI #il Quad SPI,
7T QSPI HSPID MTCK L5 Flash 1 SRAM.,
HSPIHD GPIO4
HSPIWP GPIO2
VSPICLK GPIO18
VSPICSO GPIO5
VSPIQ GPIO19
VSPID GPIO23
VSPIHD GPIO21
VSPIWP GPIO22
REFERPHE 39 ESP32 241 KB AR B 15 v3.7
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0 (i EH LfE
EMAC_TX_CLK GPIOO
EMAC_RX_CLK GPIO5
EMAC_TX_EN GPIO21
EMAC_TXDO GPIO19
EMAC_TXD1 GPIO22
EMAC_TXD2 MTMS
EMAC_TXD3 MTDI
EMAC_RX_ER MTCK
EMAC_RX_DV GPIO27
EMAC_RXDO GPIO25

EMAC EMAC_RXD1 GPIO26 PAKF MAC, MII/RMIT 82 0
EMAC_RXD2 UOTXD
EMAC_RXDS3 MTDO
EMAC_CLK_OUT GPIO16
EMAC_CLK_OUT_180| GPIO17
EMAC_TX_ER GPIO4
EMAC_MDC_out 112 GPIO & ]
EMAC_MDL_in & GPIO &1
EMAC_MDO_out 12 GPIO %1
EMAC_CRS_out 112 GPIO &
EMAC_COL_out 72 GPIO &
pcnt_sig_ch0_in0
pcnt_sig_ch1_in0
pcnt_ctrl_ch0_in0
pent_ctrl_ch1_in0
pcnt_sig_chO_in1
pcnt_sig_ch1_in1
pcnt_ctrl_ch0_in1
pent_ctrl_ch1_in1
pcnt_sig_chO0_in2
pcnt_sig_ch1_in2
pcnt_ctrl_ch0_in2
pcnt_ctrl_ch1_in2
pcnt_sig_ch0_in3
pcnt_sig_ch1_in3
pcnt_ctrl_ch0_in3

il e pcnt_Cltrl_ChLIiﬂS (£ GPIO 41 Hm{*wféﬁ%%ﬁﬁ 7 TR P Bk X Bk
pent_sig_ch0_in4 I
pcnt_sig_ch1_ind
pcnt_ctrl_chO_in4
pcnt_ctrl_ch1_in4
pcnt_sig_ch0_in5
pcnt_sig_ch1_in5
pcnt_ctrl_ch0_in5
pcnt_ctrl_ch1_in5

IREER SR 40 ESP32 ZF1ith A AR MU 13 v3.7
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Ez4n|

wE

&
o>
[aYay

pcnt_sig_ch0_in6

pcnt_sig_ch1_in6

pcnt_ctrl_ch0_in6

pcnt_ctrl_ch1_in6

pcnt_sig_ch0_in7

pcnt_sig_ch1_in7

pcnt_ctrl_ch0_in7

pcnt_ctrl_ch1_in7

TWAI

twai_rx

twai_tx

twai_bus_off_on

twai_clkout

L7 GPIO &

375 1S011898-1 1Y

IREER BB

41
SRS L
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5 HUTHFE

5 AR

5.1  #akf i KBUE

7 HH 240 X B R (] BB B R AR o X R BRI BUE (I, AW MR DRt . B TARS
gz H+E 12,

171 ot KBUE

s S B/ME | &KE | B
VDDA, VDD3P3, VDD3P3_RTC, R — 03 a6 | v
VDD3P3_CPU, VDD_SDIO

loutput ™ 1O it B IR - 1200 | mA
Tstore FEARHIRE -40 150 | °C

COEREY 10 f R LRI AC R 25 °C BREERE, VDD3P3_RTC, VDD3P3_CPU, VDD_SDIO =/~ Hi iy 5 i i th i
S HE M. SRS R e TARIRAS 24 /NS, UFREIE R AR,

5.2 W LR

12 @RI

(iaes S /ME | BAUE | BRME | AL
VDDA, VDD3P3, VDD3P3_RTC "7 /

’ \ - A M 2.3/3.07%3 3.3 36 |V
VDD_SDIO (3.3 V mode) "¢ 2 LREHRE
VDD3P3_CPU P 5 P P 1.8 3.3 36 | V
lvpp AN LR A A L 0.5 - -1 A
T note 4 TR 40 [ 125 [ eC

1. B eFuse I}, VDD3P3_RTC W%/ 3.3V,
2.« VDD_SDIO Jy 1O fyfit e ALy, il A AME R A i f IR . B B AT S5 B % IO_MUX.
VDD_SDIO ] ESP32 () VDD3P3_RTC 4= Jii;:
— 24 VDD_SDIO 4bF 3.3 V iz, i VDD3P3_RTC iiid#y 6 Q HHE ki . Hik, VDD_SDIO #xt
VDD3P3_RTC &4 —&E i EK .
- ¥4 VDD_SDIO 4bF 1.8 V #xXhf, h ESP32 Pyl LDO 7=k, LDO BE#LAYE KN 40 mA, HiHiH
JEJEEIN 1.65V ~2.0V,
VDD_SDIO 7] 1 #M B H JE AL
WGBS HTAT 2.3 HEEH.
ESP32-U4WDH Py 1 3.3V flash, UL, MACHEER/MER 3.0V;
HEeLNE flash M H, SLALHEER/MER 2.3 V;
s WEEHEEEER 28 Fmil 5 fiT W13 4,
4. HT ESP32-U4WDH %7 & flash TAEHLE }-40 °C ~ 105 °C, JifbA ESP32-U4WDH i B (3 ik T 4Bk B H-40 °C
~ 105 °C, ESP32 &3 h H A B E-fth B JE & flash, TAEIREE K40 °C ~ 125 °C,

w
.
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5 HUTHFE

5.3 HiMRE 3.3V, 25 °C)

#6130 fm - REE (3.3 V, 25 °C)

inss S8 w/ME | HAYE BRME | B
Cin =g IliER - 2 - | pF
Viu S S NG ENES 0.75xVDD! - | VvDD'+0.3 | V
\%53 R NG ENE -0.3 - | 0.25xVDD! | V
7 a 1o P AL - - 50 | nA
l7r R HL P A LT - - 50 | nA
Vou T R T S R 0.8xVDD!? - -V
Vor fICH P4 L - - | 0.1xvDD! | V
o L LR ;;Di;?’fg;cpu o - 40 - | mA
(vDD' =3.3V, -
VDD3P3_RTC H,
lor Vou >= 2.64\{, M - 40 - | mA
E R SR BN VDD_SDIO Ui
B KAH) . - 20 - [ mA
ICHESFE FL R
lor (VDD! = 3.3V, Vo, = 0.495 V, - 28 - | mA
A TV 5 1R B KA
Rpu s iA:EN ) - 45 - | kQ
Rpp e AN e - 45 - | kQ
Vi nrst | CHIP_PU &N B K HE T4 A FE & - - 06|V

LK

1. VDD 2 /O it i, BARGEZS5 fx I0_MUX,

2. VDD3P3_CPU FiI VDD3P3_RTC F JEisk it B~ A ) 7 Pl i it A SRS I M s/, 2 40 mA J/INE 247 29 mA,
3. VDD_SDIO H iy B~ A 4437 L IR EL T BAVRSC B I T /), A4 30 I/ 2 10 mA.

5.4 wlEEdk:

ESP32 A5t i it % 14 Fra il St i H

14 w5tk

L5 H

A

s

HTOL (iR TAEA )

125 °C, 1000 /)it

JESD22-A108

ESD (i ik L ABURE)

HBM (A MiHRR) ' = 2000 V

JESD22-A114

CDM (FuHL i) ? =500V

JESD22-C101F

T HR £ 200 mA

oA 260 +0°C, 20 #b, =K

4t (Latch-u JESD78
i ( P) ST 1.5 x VDD,

kg 125 °C, 24 /e J-STD-020
F AL R 528, B =% (30°C, 60% RH, 192 /i) JESD47

JESD22-A113

TCT (EFEEERIAL,)

—65 °C /150 °C, 500 Kk IE*

JESD22-A104

121 °C, 100% RH, 96 /]

JESD22-A102

IREER BB

43
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5 HUTHFE

A5 H

WA

s

RN i)

UHAST (I fi F w3 ok i

130 °C, 85% RH, 96 /)i

JESD22-A118

HTSL (e LA A7 iy )

150 °C, 1000 /]NHf

JESD22-A103

1. JEDEC 34 JEP165 fisE: 500 V HBM fEMgFERRIE ESD flimifs T %4k
2. JEDEC 3¢t JEP157 JlE: 250 V CDM RERSAERRHE ESD 2 HilAAE T 4™,

5.5 SHHIIFESE

AR R T 8.3 V IR, 25 °C FREGHRIE, 1E RF 2 L AbSe KSR . Prf A 5T 50%

1Y 5 25 e AS: .
¢ 15 WidkE S8
i /IME WARUE | e KMEH | BB
%3% 802.11b, DSSS 1 Mbps, POUT = +19.5 dBm - 240 - | mA
%1% 802.11g, OFDM 54 Mbps, POUT = +16 dBm - 190 - | mA
%3% 802.11n, OFDM MCS7, POUT = +14 dBm - 180 - | mA
2k 802.11b/g/n - | 95~ 100 - | mA
%3% BT/BLE, POUT =0 dBm - 130 - | mA
21 BT/BLE - | 95~100 - | mA
5.6 Wi-Fi S}
% 16: Wi-Fi SH5ids
SR A /ME | WBYE | BRE | R
TAESCRIEH ! - 2412 - | 2484 | MHz
ey HH BHLATL 2 - - | WuiBH 2 -1 Q
11n, MCS7 12 13 14 | dBm
R B o
11b i 18.5 19.5 20.5 | dBm
11b, 1 Mbps - -98 - | dBm
11b, 11 Mbps - -88 - | dBm
119, 6 Mbps - -93 - | dBm
11g, 54 Mbps - 75 - | dBm
RUE 11n, HT20, MCS0 - -93 - | dBm
11n, HT20, MCS7 - -73 - | dBm
11n, HT40, MCS0 - -90 - | dBm
11n, HT40, MCS7 - -70 - | dBm
11g, 6 Mbps - o7 - | dB
119, 54 Mbps - 13 - | dB
A ‘ﬁ |
KAV 11n, HT20, MCSO - 07 a8
11n, HT20, MCS7 - 12 - | dB

1. ARSI P WA 5 ] A s DX R Ao o 0 mT DARC S T ARSI

IREER BB

44

S SRR UL
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5 HUTHFE

2. ESP32 Wi-Fi S5y i FHATHL A S5 B3 RT 26 . B840 QFN 6x6 1) ESP32 itk B i i tEFHAT R 30+10 Q; dif%e
i QFN 5x5 ) ESP32 itk i it th BTk 35410 Q.

3. MR BOAIER 2K, i AT PARCE H AR T

5.7 LML O HH
5.7.1  falds - % (BR)
FAT: B - SR % (BR)

SH P BME | U | ol | s
R E @0.1% BER - -90 -89 -88 | dBm
R ES @0.1% BER - 0 - - | dBm
FAFTEIH L C/ - - +7 - | dB
F=FO+1MHz - - -6 | dB
F=FO -1 MHz - - -6 | dB
AR YRR L O/ F=F0+2 Mz ° | °5|dB
F=FO0-2 MHz - - -33 | dB
F=FO + 3 MHz - - -25 | dB
F=FO0O-3MHz - - -45 | dB
30 MHz ~ 2000 MHz -10 - - | dBm
. . 2000 MHz ~ 2400 MHz 27 - - | dBm
LEGES 2500 MHz ~ 3000 MHz 27 - - | dBm
3000 MHz ~ 12.5 GHz -10 - - | dBm
HiH - -36 - - | dBm

5.7.2 JOtas - X&AliEde R (BR)
#18: FAHARTE - AERIS % (BR)

2R A B/MA | BLBYE | BRME | B

SRS TIE (W2 18 THUH) | - - 0 - | dBm

RGN - - 3 - | dB

SRR 2R A i 5 - 12 - +9 | dBm

20 dB #5% - - 0.9 - | MHz
F=F0+2MHz - —47 - | dBm

ESEY 2 IR F=FO0+3MHz - -55 - | dBm
F=FO0 +>3MHz - -60 - | dBm

A flayg - - - 155 | kHz

A F2max - 133.7 - - | kHz

A f2ag/A flayg - - 0.92

ICFT - - -7 - | kHz

LY Sy - - 0.7 - | kHz/50 pus

fF% (DHT) - - 6 - | kHz

fi#% (DHS) - - 6 - | kHz
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Bl
MOEN 7, A 8 ATRYG, KFHEJEE M2 dBm 2] O dBm. Ty g 1 i, A5tinghn 3 dB. Bk
UL SSRGS 4, N % 2% 0 dBm.

5.7.3 sy - Wui ks % (EDR)
26 19: H AR TE - Wi Bodls % (EDR)

BH | &1F | BoME | s | B | s
7/4 DQPSK

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

& ARFEES @0.01% BER - - 0 - | dBm

LAFEMHI L C/ - - 11 - | dB
F=FO+1MHz - -7 - | dB
F =FO -1 MHz - -7 - | dB
F=FO+2MHz - 25 - | dB

SR TE A HI L C/ o i - o 5
F=FO0+3MHz - -25 - | dB
F = FO -3 MHz - 45 - | dB

8DPSK

RHEF @0.01% BER - -84 -83 -82 | dBm

R FEES @0.01% BER - - -5 - | dBm

HAFEM L C/ - - 18 - | dB
F=FO0+1MHz - 2 - | dB
F =FO -1 MHz - 2 - | dB
F=FO+2MHz - 25 - | dB

PP HI L C/ S=NCYVVE - T &
F=FO0+3MHz - -25 - | dB
F = FO -3 MHz - -38 - | dB

5.7.4 BHES - Bis B (EDR)
# 200 RGHAHEHE - WSS R (EDR)

24 &1t FUME | BYE | RORME | B
SR TIE (W3R 18 T dti) - - 0 - | dBm
R - - 3 -| dB
SFPRE 2 i - -12 - +9 | dBm
/4 DQPSK max w0 - - | -0.72 - | kHz
/4 DQPSK max wi - - -6 - | kHz
/4 DQPSK max Iwi + wOl - - | =742 - | kHz
8DPSK max w0 - - 0.7 - | kHz
8DPSK max wi - - -9.6 - | kHz
8DPSK max Iwi + wOl - - -10 - | kHz
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S A% B/ME | WBUE | HORKME | R
RMS DEVM - 4.28 -1 %
/4 DQPSK %45 i 99% DEVM - 100 -1 %
Peak DEVM - 13.3 -1 %
RMS DEVM - 5.8 -1 %
8 DPSK 4l i 99% DEVM - 100 -1 %
Peak DEVM - 14 - | o
F=FO+1MHz - ~46 - | dBm
wljiljbﬂiji%_j_ F= FO + 2 MHz - 740 _ dBm
VR F—FO <3 MHz N TS ~ [ dBm
F=F0+/>3MHz - - -53 | dBm
EDR 2= #H157 Ztis - - 100 - %
5.8 (KIKEE A S
5.8.1 sy
& 21 (RIEE T A Bk 25 e Tk
S At B/ME | WBUE | HOKME | R
R @30.8% PER - 94 -93 ~92 | dBm
BAR#IES @30.8% PER | - 0 - - | dBm
AR C/ - - +10 - | dB
F=FO+1MHz - -5 - | dB
F=F0 -1MHz - -5 - | dB
F=F0+2MHz - 25 - | dB
LB3E I H C/
AL F=FO0 2 MHz - 35 a8
F=FO+ 3 MHz - -25 - | dB
F = FO -3 MHz - 45 - | dB
30 MHz ~ 2000 MHz -10 - - | dBm
" 2000 MHz ~ 2400 MHz 27 - - | dBm
M IHE 2500 MHz ~ 3000 MHz 07 - - | dBm
3000 MHz ~ 12.5 GHz -10 - - | dBm
i - -36 - - | dBm
5.8.2 ‘B4R
e 22: (RYCHE T K oS Fe bk
S A /ME | HBUE | KM | R
SR BT (W3 18 R ULHH) - - 0 - | dBm
B bR O TIEI N - - 3 - | B
ST 47 i - 12 - +9 | dBm
F=F0+2MHz - 52 - | dBm
RSN E I F=F0+3MHz - -58 - | dBm
F=FO+>3MHz - -60 - | dBm
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S %A BoME | #BYE | BOYE | BAL

A flayg - - - 265 | kHz

A f2max - 247 : - | kHz

A f2ag/A flayg - - 0.92 - | -

ICFT - - -10 - | kHz

LS ST - - 0.7 - | kHz/50 ps
Mt - : 2 - Kz
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6 EHRFEE

6 EEfEE

PIN #1 DOT D 3] Dimensianal Ref
BY MARKING (~] ‘ D1 Q}D REF.| Min Nom. | Max
AN ) 7uuuuuuuuuu//cueux45' A |0.800 | 0.850 | 0.900
Pin2 | '@ Ib o Pint A1]0.000] --- [0.050
Pin3 L= b o fpin2 A3 0203 Ref
= g | b 15950 | 6.000] 6050
48L SLP : 4?3 4 g ¢ E | 5.950 | 6.000 | 6.050
(Ex6MM) e B g D1 ] 4.250 | £.300] &350
= g F1 | 4.250 | £.300 | £.350
g = b | 0150 ] 0.200 | 0.250
M]aaa|C nnnNnAanNANnNn L 0.350 | 0.400 | 0.450
[Seaa]] ‘ NX b e 0.400 BSC
- .E Tol. of Form&Position
33a 0.10
bbb 0.10
ccc 0.10
TO0P VIEW BOTTOM VIEW
- - ddd 0.05
eee 0.08
fff 0.10
A
//|ccc|c r A3
[ Notes
Nx [SeeecT | | 1. All DIMENSIONS ARE IN MILLIMETERS.
Al SIDE VIEW 2. DIMENSIONING AND TOLERANCING PER JEDEC MO-220.
¢ 8: QFN48 (6x6 mm) ff%:
D 3] - S[FFF@ICIALE]
@ ; Dimensional Ref.
Jf,ULUUUUUUUUUUJU REF.| Min. | Nom. | Max
A 10.800]0850]0900
L
= = AT10.000] -- 10050
= D A3 0.203 Ref
48 SLP ! fg 2 4 D [£950]5.000]5050
T 5 = E | 4.950[5.000] 5050
(Oxomm) = = D2 | 3.650 | 3.700 | 3.750
PIN #1 DOT__| = — E2 13650 3.700 ] 3.750
BY MARKING \. = = b | 0130 | 0.180 | 0.230
Bk 0000000000000 [P [000 00 0T
Pin1 Pin2 Pin3 p ‘ I ble 321 C03%0 L 10350 ]0400]0.L50
e — a | YY: S ars S e 0.350 BSC
M k 0.250 Ref
Tol. of Form&Position
TOP VIEW BOTTOM VIEW aaa 0.10
- bbb 0.10
ccc 0.10
= ddd 0.05
I A3 eee 0.08
e i it 0.0
N } Notes
1. ALl DIMENSIONS ARE IN MILLIMETERS.
SIDE VIEW 2. DIMENSIONING AND TOLERANCING PER JEDEC MO-220.
P 9: QFN48 (5x5 mm) Ef %
LE
MEREMREE , SRERM Pin 1 A7 BRI E 5 3 T4 5
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7 RS AT R

7R RITH

ESP32

WD H

Q6 V3

L &a[E ECO V3

ESES

Q6=QFN 66
N/A=QFN 5*5

=18
=1/m

BER

WD=Wi-Fi b/g/n + BT/BLE &

#RAR flash

0=Fc#R AT flash

2=2 MB flash

4=4 MB flash

A%

D=31%

S/U=81%

10: ESP32 j i i
A2 ESP32 KBS T G E
23 iTs R

NGRS Wtz | A flash ES
ESP32-DOWD-V3 A% T AR, flash QFN 5*5
ESP32-DOWDQ6-V3 WA Jeim A flash QFN 66
ESP32-DOWD(NRND) WA | T A flash QFN 5*5
ESP32-DOWDQB(NRND) Wiz | Toir AR flash QFN 6*6
ESP32-SOWD ¥ | LA flash QFN 5*5
ESP32-U4WDH ¥l | 4 MB A flash (80 MHz) | QFN 5*5
P Bt i B S48 30 Wi-Fi b/g/n + BT/BLE SUSGH S, .

IREER BB

50

S SRR UL
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8 BT

8 i

8.1 VTR
iR DA MR T R 80F X ESP32 By SCl vkt .

* (ESP32 ECO Va3 i il $5H)
A4 ESP32 ECO V3 B2 BTk iy = 2484k

* _(ESP32 #lii Mg IR
AT sT T ESP32 St B ) R 45 R AR T

* _(ESP-IDF #f&4 )y
ESP32 M A SR, & BECETHY, ik APL 2R

o (ESP32 H#iARZEZ T
FWHRAE T 56 F ESP32 KGR, BT EEHH ) PIERAEA . TIREHAR M AR e 5

o ESP32 Hififs i
AN FE SRR, PCB s, Sl iEfykhg H.

e (ESP32 {1155
ZF WAL T ESP32 R4y i (-5 S, 4% ESP32 ith -, ESP32 fR4l A K &M

* _(ESP32 AT #5494 5 i/ i)
IR ESP32 AT 452 IhBEVA S T3k, FHENGULAE W AT 35 R G, b AT #5454
FEELA AT 154, Wi-Fi IRE AT $54, TCP/IP Ik AT 5445, fR G 1% HiEsk TOP % /iy, UDP
ek, B, 2% TCOP IRF4%5%.

o CRFBISMITIAERY

8.2 WEAEIR
PAT M 5% ESP32 B85 B R o

e ESP32 {2kt X
TAREIXT TR (E2E) sk IX, H o] AR AR A0, 252l B3N, I 5 Hofth TARIT i f
LT

e ESP32 GitHub
IREEAE GitHub A ARZIFRIT AT H .

e ESP32 T H
ESP32 flash "~ THPA K «ESP32 (A UEMHAFE Y

* ESP32 IDF
ESP32 fT 4 it 4« IDF.

* ESP32 Hif
ESP32 15 i By SCR A LR B
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& A

Ko A - ESP32 4% Il i

A I ]

A 24: SN ]

5| Ui
1 IO_MUX Fetgrfr, ¥ (4 B TTAS FRX LA GPIO 5 U 4 A B M -
PANE AU A, R i AK Sl 2 BN BB/ R R % . SENSOR_VP (GPIO36).
2 SENSOR_CAPP (GPIO37). SENSOR_CAPN (GPIO38). SENSOR_VN (GPIO39), VDET_1
(GPIO34), VDET_2 (GPIO35).
A 4y 4 4~ Eds: VDDA (BifuliEJE). VDD3P3_RTC (RTC HijJE). VDD3P3_CPU
(%45~ 10 Fi1 CPU i), VDD_SDIO (SDIO 10 Hi ). VDD_SDIO J& Py # SDIO-LDO ¥4 H i«
3 SDIO-LDO it & Hi &4 1.8 V 5, 5 VDD3P3_RTC #H[F. Strapping 4 i1 eFuse bit Jt:[wpk
& SDIO-LDO BN . Ak, B P DARLE 278 R i il 48 SDIO-LDO HifE. #:I0
IO_MUX FE#gH “Power Domain” —#£%,
VDD3P3_RTC i ol e M B A BN e, (3E 32 kHz fif&dk 75 . ADC. DAC PAKH
RAMBUE RS . 55 F IO_MUX Fgdr “Analog Function 0 ~ 27 &#%,
i 4 VDD3P3_RTC 44 37 £ RTC Function I, itk 1r Deep-sleep #ix R i . 511, RTC-
GPIO 1] J] T+ Deep-sleep #x T Ht F o
GPIO # Ml % 3 HF I0_MUX E£AgH “Function 0 ~ 57 ZA2H g 1) 6 N EFIhRE. DIGEik
PR E N N7, P N Ahiesh s . AT HE ARk E5 a4 L

® SD_* % SDIO MAuthiz% ,

® HST_* & SDIO s a 1 44155,

o HS2_* % SDIO s 2 wyiE% .

o MT* % JTAG t912% .

o UO* & UARTO #3a415%

o UT* % UARTT #¥eats %,

o U2* % UART2 #¥eu1s %

o SPI* & SPIOT ¥th1z % .

o HSPI* % SPI2 #3t915% .

o VSPI* % SPI3 ¥ty %
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& A

75| B
BT Function A23595%t W —%1] Type. 5% T 44k KA1~ Function BTXf . Type 1)
B XTAEEIRE Function-N 5, Type Frfgi g :

o |1 [UHHIA . QRS T Function-N DAAMYHABIIEE, WA IR A5 S1h 2 184
#| Function-N i AfE5.
M (CAHIA . WS EERE T Function-NV PAAMYHABTIEE, W Function-N 14 A {5 5-1H K
1,
10: {T At A . TR Function-N PASMYHABIIEE, W Function-V (% A {55454 O.
O: (U HHith.
T: .
I/O/T: ZIRefE S wEmA . MWl MEdiHAS .
N/O/T: R BUE T HEE A FHAEPUHA S . RESE T Function-NV PAAM A
Tifig, W Function-N [ AMES51EHR 1.
BN, 30 S HAIVEN HS1_CMD 1, SD_CMD ffiff], i HS1_CMD y28%4k% 1/0/T, 4N
R 30 SAF MM E/E HS1_CMD, W45 B g A R4 H ¥ By SDIO A%l . st 80 S48
AL HS1_CMD, W%} SDIO AL AG 5k 1.
BF— A A R IR Sl B T AR . 1O_MUX 4% 111 “Drive Strength” #2571 1 T 2RIA
fH. Ho, 3R2h50 8] i 25 A7 B E R AT U

e 0: ~5mA

e 1: ~10 mMA

o 2: ~20 MA

e 3: ~40 MA
NNV PR
P (wpu) AT ERBE (wpd) BRENSREE N ~75 LA,
IO_MUX FA&Hr “At Reset” 241} TR A ME IALIRE, IEH ARE (e=1). WHE I
Fi (wpu) FIPE R (wpd). AR, B8 BIERAL T4 A% LIRS
IO_MUX A% H"After Reset” #2451 th T2 A GRS I RIZPIRES, WIEM AERE (e=1). W
10 BRI (wpu) FIAE L (wpd). BALE, BAMERIEEE SN “Function 07, #i A8 H H AL
= Function O #: .
FH% Ethernet_MAC FTfiiA Ethernet MAC i3k N {55 LT, Ethernet MAC S HE MIl i
RMII AR 11, R SRR P PLL PRl SR R . % MILE% D1 R30,  Ethernet MAC 1]
fid TX_ERR {52, Hal At TX_ERR {55, MDC. MDIO. CRS fil COL k855, wiF
it GPIO #H L 2| 414nf GPIO 4 .
FA% GPIO_Matrix 4k GPIO g #fiFE. F_F) AL AT & i 5455 rT S 2 414 GPIO
12 B . e GPIO_Matrix H, “The same input signal from 10_MUX core” #2150 il —#F,
HEAE S E T 10-MUX, il GPIO i REme i 214 L.
* FRHE GPIO_Matrix Hr, “BRIAME” — 3R AR50 GPIO B, i A5 HBHAME. (55156
13 {H 2717287 GPIO_FUNC_IN_INV_SEL Fl2ff7#84 GPIO_FUNCm_IN_SEL #:[FdesE. (n
HY BB Ay 1~255. )

~
° [ ] L] °

11
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& A

A.2. GPIO_Matrix

2 25: GPIO_Matrix

- e . | ETATER . AT
e | WAGY BINE 10 MUX &1k LT R o R (2
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
11 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 1'd1
15 UOCTS_in 0 yes UORTS_out 1’d1
16 UODSR_in 0 no UODTR_out 1'd1
17 U1RXD_in 0 yes U1TXD_out 1°d1
18 U1CTS_in 0 yes U1RTS_out 1’d1
23 12S00_BCK_in 0 no 12S00_BCK _out 1'd1
24 12S10_BCK_in 0 no 12S10_BCK _out 1’d1
25 12S00_WS_in 0 no 12S00_WS_out 1°d1
26 12S10_WS_in 0 no 12S10_WS_out 1'd1
27 12S01_BCK_in 0 no 12S01_BCK _out 1'd1
28 12S0I_WS_in 0 no 12S0I_WS_out 1’d1
29 [2CEXTO_SCL_in 1 no I2CEXTO_SCL _out 1'd1
30 |[2CEXTO_SDA_in 1 no I2CEXTO_SDA_out 1'd1
31 pwmO_syncO_in 0 no sdio_tohost_int_out 1°d1
32 pwmO_sync1_in 0 no pwmO_outOa 1’d1
33 pwmO_sync2_in 0 no pwmO_outOb 1’d1
34 pwmO_f0O_in 0 no pwmO_out1a 1'd1
35 pwmO_f1_in 0 no pwmO_out1b 1'd1
36 pwmO_f2_in 0 no pwmO_out2a 1’d1
37 - 0 no pwmO_out2b 1’d1
39 pcnt_sig_ch0_in0 0 no - 1’d1
40 pcnt_sig_ch1_in0 0 no - 1'd1
41 pcnt_ctrl_ch0_in0 0 no - 1°d1
42 pcnt_ctrl_ch1_in0 0 no - 1’d1
43 pcnt_sig_chO_in1 0 no - 1'd1
IREER SR 54 ESP32 ZF1ith A AR MU 13 v3.7

S SRR UL



https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4032&sections=&version=3.7 

& A

o e . | ETATEH e LR R
e | WARS HIANE 1O MUX %6 S A
44 pcnt_sig_ch1_in1 0 no - 1’d1
45 pcnt_ctrl_ch0_in1 0 no - 1°d1
46 pcnt_ctrl_ch1_in1 0 no - 1’d1
47 pcnt_sig_ch0_in2 0 no - 1°d1
48 pcnt_sig_ch1_in2 0 no - 1'd1
49 pecnt_ctrl_ch0_in2 0 no - 1’d1
50 pcnt_ctrl_ch1_in2 0 no - 1’d1
51 pcnt_sig_ch0_in3 0 no - 1’'d1
52 pcnt_sig_ch1_in3 0 no - 1°d1
53 pcnt_ctrl_ch0_in3 0 no - 1’d1
54 pcnt_ctrl_ch1_in3 0 no - 1°d1
55 pcnt_sig_chO_in4 0 no - 1'd1
56 pcnt_sig_ch1_in4 0 no - 1’'d1
57 pcnt_ctrl_ch0_in4 0 no - 1’d1
58 pcnt_ctrl_ch1_in4 0 no - 1’d1
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_chO0_in5 0 no ledc_hs_sig_outO 1'd1
72 pcnt_sig_ch1_in5 0 no ledc_hs_sig_out1 1’d1
73 pcnt_ctrl_ch0_in5 0 no ledc_hs_sig_out?2 1°d1
74 pcnt_ctrl_ch1_in5 0 no ledc_hs_sig_out3 1'd1
75 pcnt_sig_ch0_in6 0 no ledc_hs_sig_out4 1'd1
76 pcnt_sig_ch1_in6 0 no ledc_hs_sig_out5 1'd1
77 pcnt_ctrl_ch0_in6 0 no ledc_hs_sig_outt 1’d1
78 pcnt_ctrl_ch1_in6 0 no ledc_hs_sig_out7 1°d1
79 pcnt_sig_chO_in7 0 no ledc_ls_sig_outO 1'd1
80 pcnt_sig_ch1_in7 0 no ledc_Is_sig_out1 1°d1
81 pcnt_ctrl_chO_in7 0 no ledc_ls_sig_out2 1'd1
82 pcnt_ctrl_ch1_in7 0 no ledc_Is_sig_out3 1'd1
83 rmt_sig_in0 0 no ledc_Is_sig_out4 1°d1
84 rmt_sig_in1 0 no ledc_Is_sig_outb 1’d1
85 rmt_sig_in2 0 no ledc_Is_sig_out6 1°d1
86 rmt_sig_in3 0 no ledc_ls_sig_out7 1'd1
87 rmt_sig_in4 0 no rmt_sig_outO 1’'d1
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88 rmt_sig_in5 0 no rmt_sig_out 1’d1
89 rmt_sig_in6 0 no rmt_sig_out2 1°d1
90 rmt_sig_in7 0 no rmt_sig_out3 1°d1
91 - - - rmt_sig_out4 1°d1
92 - - - rmt_sig_out6 1'd1
94 twai_rx 1 no rmt_sig_out7 1’'d1
95 [2CEXT1_SCL_in 1 no I2CEXT1_SCL_out 1'd1
96 I2CEXT1_SDA_in 1 no I2CEXT1_SDA_out 1'd1
97 host_card_detect_ n_1| O no host_ccmd_od_pullup_en_n | 1’d1
98 host_card_detect_ n_2 | O no host_rst_n_1 1'd1
99 host_card_write_prt_1 | O no host_rst_n_2 1°d1
100 host_card_write_prt_2 | O no gpio_sdO_out 1’d1
101 host_card_int_n_1 0 no gpio_sd1_out 1’'d1
102 host_card_int_n_2 0 no gpio_sd2_out 1’d1
103 pwm1_syncO_in 0 no gpio_sd3_out 1’d1
104 pwmi1_synci_in 0 no gpio_sd4_out 1°d1
105 pwm1_sync2_in 0 no gpio_sd5_out 1’d1
106 pwm1_f0O_in 0 no gpio_sd6_out 1’d1
107 pwm1_f1_in 0 no gpio_sd7_out 1’d1
108 pwm1_f2_in 0 no pwm1_outOa 1’'d1
109 pwmO_cap0_in 0 no pwm1_outOb 1°d1
110 pwmO_capi_in 0 no pwmi_out1a 1'd1
111 pwmO_cap2_in 0 no pwm1_out1b 1'd1
112 pwm1_cap0_in 0 no pwm1_out2a 1'd1
113 pwmi1_cap1_in 0 no pwm1_out2b 1'd1
114 pwm1_cap2_in 0 no pwm2_out1h 1'd1
115 pwm2_flta 1 no pwm2_out1l 1’d1
116 pwm2_fltb 1 no pwm2_out2h 1°d1
117 pwm2_cap1_in 0 no pwm2_out2| 1'd1
118 pwmz2_cap2_in 0 no pwm2_out3h 1’d1
119 pwm2_cap3_in 0 no pwm2_out3| 1’d1
120 pwm3_flta 1 no pwm2_out4h 1’d1
121 pwm3_fltb 1 no pwm2_out4l 1°d1
122 pwm3_capi1_in 0 no - 1’d1
123 pwm3_cap2_in 0 no twai_tx 1°d1
124 pwm3_cap3_in 0 no twai_bus_off_on 1’d1
125 - - - twai_clkout 1°d1
140 I2S0I_DATA_in0 0 no 12S00_DATA_outO 1'd1
141 I2S0I_DATA_in1 0 no 12S00_DATA_out1 1'd1
142 I2S0I_DATA_in2 0 no 12S00_DATA _out2 1’d1
143 I2S0I_DATA_in3 0 no 12S00_DATA_out3 1'd1
144 I2S0I_DATA_in4 0 no 12S00_DATA _out4 1'd1
IREER SR 56 ESP32 ZF1ith A AR MU 13 v3.7
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145 [2S0I_DATA_in5 0 no [2S00_DATA_out5 1’d1
146 [2S0I_DATA_in6 0 no [2S00_DATA_out6 1’d1
147 [2S0I_DATA_in7 0 no [2S00_DATA_out7 1°d1
148 [2S0I_DATA_in8 0 no [2S00O_DATA out8 1’d1
149 12S0I_DATA_in9 0 no [2S00_DATA_out9 1’d1
150 [2S0I_DATA_in10 0 no [2S00O_DATA _out10 1’d1
151 12S0I_DATA_in11 0 no [2S00_DATA_out11 1’d1
152 [2S0I_DATA_in12 0 no [2S00_DATA_out12 1’d1
153 [2S0I_DATA_in13 0 no [2S0O_DATA out13 1’d1
154 [2S0I_DATA_in14 0 no [2S00_DATA_out14 1’d1
155 [2S0I_DATA_in15 0 no [2SOO_DATA out15 1’d1
156 - - - [2S00_DATA_out16 1’d1
157 - - - [2S00_DATA_out17 1°d1
158 - - - [2S00_DATA_out18 1’d1
159 - - - [2S00_DATA_out19 1°d1
160 - - - [2S00_DATA_out20 1’d1
161 - - - [2S00_DATA_out21 1’d1
162 - - - [2S00O_DATA out22 1’d1
163 - - - 12S00_DATA_out23 1’d1
164 [2S51_BCK_in 0 no [251_BCK_out 1’d1
165 [2S11_WS_in 0 no [2S11_WS_out 1’d1
166 12S1I_DATA_InO 0 no [2S510_DATA_outO 1’d1
167 12S11_DATA_in1 0 no [12S10_DATA_out1 1’d1
168 [2S1I_DATA_in2 0 no [2S510_DATA_out?2 1’d1
169 [2S1I_DATA_In3 0 no [2S10_DATA_out3 1’d1
170 [2S1I_DATA_in4 0 no [2510_DATA_out4 1’d1
171 [2S1I_DATA_in5 0 no [2S10_DATA_out5 1°d1
172 12S11_DATA_In6 0 no [2S10_DATA_out6 1’d1
173 12S1I_DATA_in7 0 no [2S10_DATA_out7 1’d1
174 12S11_DATA_in8 0 no [2S10_DATA _out8 1’d1
175 [2S1I_DATA_in9 0 no [2S510_DATA_out9 1’d1
176 [2S1I_DATA_in10 0 no [2S10_DATA_out10 1°d1
177 [2S11_DATA_in11 0 no [2S10_DATA out11 1’d1
178 [2S1I_DATA_in12 0 no 12S10_DATA_out12 1’d1
179 [2S11_DATA_in13 0 no [2S10_DATA out13 1’d1
180 [2S1I_DATA_in14 0 no [2S10_DATA_out14 1’d1
181 [2S1I_DATA_in15 0 no 12S10_DATA_out15 1’d1
182 - - - 12510_DATA_out16 1’d1
183 - - - [2S10_DATA_out17 1°d1
184 - - - [2S10_DATA out18 1’d1
185 - - - 12S10_DATA_out19 1’d1
186 - - - 12S10_DATA_out20 1’d1
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187 - - - 12S10_DATA_out21 1'd1
188 - - - 12S10_DATA_out22 1’d1
189 - - - 12S10_DATA_out23 1'd1
190 [2S0I_H_SYNC 0 no pwm3_out1h 1'd1
191 [2S01_V_SYNC 0 no pwm3_out1l 1’d1
192 12S0I_H_ENABLE 0 no pwm3_out2h 1'd1
193 2S11_H_SYNC 0 no pwm3_out2| 1’d1
194 12S11_V_SYNC 0 no pwm3_out3h 1'd1
195 12S1I_H_ENABLE 0 no pwm3_out3| 1°d1
196 - - - pwm3_out4h 1’d1
197 - - - pwm3_out4l 1'd1
198 U2RXD_in 0 yes U2TXD_out 1’d1
199 U2CTS_in 0 yes U2RTS_out 1'd1
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_audio0_irg 1’d1
205 pcmclk_in 0 no bt_audio1_irq 1'd1
206 pcmdin 0 no bt_audio2_irq 1’'d1
207 - - - ble_audioO_irg 1°d1
208 - - - ble_audiol_irg 1’d1
209 - - - ble_audio2_irq 1'd1
210 - - - pcmfsync_out pcmfsync_en
211 - - - pcmclk_out pcmcelk_en
212 - - - pcmdout pcmdout_en
213 - - - ble_audio_syncO_p 1’d1
214 - - - ble_audio_synci1_p 1°d1
215 - - - ble_audio_sync2_p 1’d1
224 - - - sig_in_func224 1’d1
225 - - - sig_in_func225 1'd1
226 - - - sig_in_func226 1'd1
227 - - - sig_in_func227 1°d1
228 - - - sig_in_func228 1'd1
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A.3. Ethernet MAC

% 26: Ethernet_MAC

PIN Name Function6 MIl (int_osc) MIl (ext_osc) | RMII (int_osc) RMII (ext_osc)
GPIOO EMAC_TX_CLK TX_CLK()) TX_CLK()) CLK_OUT(O) EXT_OSC_CLK(l)
GPIO5 EMAC_RX_CLK RX_CLK ()) RX_CLK ()) - -

GPIO21 EMAC_TX_EN TX_EN(O) TX_EN(O) TX_EN(O) TX_EN(O)
GPIO19 EMAC_TXDO TXD[O])(O) TXD[O](O) TXD[O)(O) TXD[O)(O)
GPI022 EMAC_TXD1 TXD[1](O) TXD[1](O) TXD[1](O) TXD[1](O)
MTMS EMAC_TXD2 TXD[2](O) TXD[2](O) - -

MTDI EMAC_TXDS3 TXD[3](O) TXD[3](O) - -

MTCK EMAC_RX_ER RX_ER(l) RX_ER() - -

GPIO27 EMAC_RX_DV RX_DV(l) RX_DV() CRS_DV() CRS_DV())
GPIO25 EMAC_RXDO RXD[O](l) RXD[0](l) RXD[O](l) RXD[O](l)
GPIO26 EMAC_RXD1 RXD[1](l) RXD[1](1) RXD[1](l) RXD[1](l)
UOTXD EMAC_RXD2 RXD[2](l) RXD[2](l) - -

MTDO EMAC_RXD3 RXD[3](l) RXD[3](l) - -

GPIO16 EMAC_CLK_OUT CLK_OUT(O) - CLK_OUT(O) -

GPIO17 EMAC_CLK_OUT_180| CLK_OUT_180(0) - CLK_OUT_180(0) -

GPIO4 EMAC_TX_ER TX_ERR(O)* TX_ERRO)* | - -

In GPIO Matrix* | - MDC(O) MDC(O) MDC(O) MDC(O)

In GPIO Matrix* | - MDIO(IO) MDIO(IO) MDIO(IO) MDIO(IO)
In GPIO Matrix* | - CRS()) CRS()) - -

In GPIO Matrix* | - COoL()) COL()) - -

* P 1. GPIO Matrix i PAZ{T 7 GPIO, 2. TX_ERR (O) JEhik.

A.4. 10_MUX

IO_MUX A7 i BRI R — 0L

IREER BB
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Pin No. ;z::l; pin  Analog Pin Digital Pin
1 VDDA

2 LNAIN

3 VDD3P3

4 VDD3P3

5 SENSOR_VP

6 SENSOR_CAPP

7 SENSOR_CAPN

8 SENSOR_VN

9 CHIP_PU

10 VDET_1

1 VDET_2

12 32K XP

13 32K_XN

14 GPIO25
15 GPIO26
16 GPIO27
17 MTMS

18 MTDI

19 VDD3P3_RTC

20 MTCK

21 MTDO

22 GPIO2

23 GPIOD

24 GPIO4

25 GPIO16
26 VDD_SDIO

27 GPIO17
28 SD_DATA 2
20 SD_DATA_3
30 SD_CMD
31 SD_CLK
32 SD_DATA_0
33 SD_DATA 1
34 GPIOS

35 GPIO18
36 GPIO23
a7 VDD3P3_CPU

38 GPIO19
30 GPIO22
40 UORXD

@ UoTXD

42 GPIO21
43 VDDA

44 XTAL_N

45 XTAL_P

46 VDDA

a7 CAP2

48 CAP1

it i 2

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 information. (i&

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_GPU
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 Function1

ADC_H
ADC_H
ADC_H
ADC_H

ADC1_CHO
ADC1_CH1
ADC1_CH2
ADC1_CH3

ADC1_CH6
ADC1_CH7

XTAL_32K_P  ADC1_CH4

XTAL_32K_N  ADC1_CH5

DAC_1
DAC_2

ADC2_CH8
ADC2_CH9
ADC2_CH7
ADC2_CH6
ADC2_CH5

ADC2_CH4
ADC2_CH3
ADC2_CH2
ADC2_CH1
ADC2_CHO

SER: EHBRGNE. )

Analog
Function2

TOUCH9

TOUCH8

TOUCH7
TOUCH6
TOUCHS5

TOUCH4
TOUCH3
TOUCH2
TOUCH1
TOUCHO

RTC
Function0

RTC_GPIOO
RTC_GPIO1
RTC_GPIO2
RTC_GPIO3

RTC_GPIO4
RTC_GPIOS
RTC_GPIO9

RTC_GPIO8
RTC_GPIO6
RTC_GPIO7
RTC_GPIO17
RTC_GPIO16
RTC_GPIO15

RTC_GPIO14
RTC_GPIO13
RTC_GPIO12
RTC_GPIO11
RTC_GPIO10

RTC
Function1

12C_SDA
12C_SCL
12C_SDA
12C_SCL

10_MUX
Type Type Type Type i Type

GPIO36 | GPIO36 |
GPIO37 I GPIO37 I
GPIO38 I GPIO38 I
GPIO39 | GPIO39 |
GPIO34 I GPIO34 I
GPIO35 | GPIO35 |
GPIO32 /0T GPI032 /0T
GPIO33 1/0/T GPIO33 1/0/T
GPIO25 7o GPI025 [eZan EMAC_RXDO
GPIO26 Vo GPI026 Vo EMAC_RXD1
GPIO27 /0T GPI027 /o7 EMAC_RX_DV
MTMS 10 HSPICLK 1/O/T  GPIO14 I/O/T  HS2_CLK o SD_CLK 10 EMAC_TXD2
MTDI " HSPIQ I/O/T  GPIO12 I/O/T  HS2_DATA2 11/0/T SD_DATA2 11/0/T EMAC_TXD3
MTCK n HSPID I/O/T  GPIO13 I1/O/T  HS2_DATA3 11/0/T SD_DATA3 11/0/T EMAC_RX_ER
MTDO orr HSPICSO I/O/T  GPIO15 I/O/T  HS2_CMD 11/0/T  SD_CMD 11/0/T  EMAC_RXD3
GPIO2 I/O/T  HSPIWP /0T GPIO2 I1/O/T  HS2_DATAO 11/0/T  SD_DATAO  11/0/T
GPIOO I/0/T  CLK.OUT1 O GPIO0 /o7 EMAC_TX_CLK
GPIO4 I/O/T  HSPIHD I/O/T  GPIO4 I/O/T  HS2_DATA1 11/0/T SD_DATA1  11/0/T EMAC_TX_ER
GPIO16 7o GPIO16 I/O/T  HS1_DATA4 11/0/T  U2RXD " EMAC_CLK_OUT
GPIO17 1/orm GPIO17 I/O/T  HS1_DATAS 11/0/T  U2TXD o] EMAC_CLK_OUT_180
SD_DATA2  11/O/T SPIHD /0T GPIO9 I/O/T  HS1_DATA2 11/0/T  U1RXD "
SD_DATA3  10/0/T = SPIWP I/O/T  GPIO10 I/O/T  HS1_DATA3 11/0/T  U1TXD o
SD_CMD 11/0/T  SPICSO I/O/T  GPIO11 I/O/T  HS1_CMD 11/0/T U1RTS o
SD_CLK 10 SPICLK 1/0/T  GPIO6 I/O/T  HS1_CLK o U1CTS "
SD_DATAO0  11/O/T = SPIQ /0T GPIO7 I/O/T  HS1_DATAO 11/0/T  U2RTS o
SD_DATA1  11/0/T  SPID I/O/T  GPIO8 I/O/T  HS1_DATA1 11/0/T  U2CTS "
GPIO5 I/O/T  VSPICSO I/O/T  GPIOS I/O/T  HS1_DATA6 1/0/T EMAC_RX_CLK
GPIO18 I/O/T  VSPICLK I/O/T  GPIO18 I/O/T  HS1_DATA7 11/0/T
GPIO23 I/O/T  VSPID I/O/T  GPIO23 I/O/T  HS1_STROBE 10
GPIO19 I/O/T  VSPIQ I/O/T  GPIO19 I/0/T  UOCTS il EMAC_TXDO
GPIO22 I/O/T  VSPIWP I/O/T  GPI022 I/O/T  UORTS o EMAC_TXD1
UORXD " CLK_OUT2 O GPIO3 /o7
UOTXD o CLK_OUT3 O GPIO1 /0T EMAC_RXD2
GPIO21 1/0/T  VSPIHD I/O/T  GPIO21 Vo EMAC_TX_EN

Type

oo~~~

(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

At Reset

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

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

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

oe=0,

oe=0, » Wpu
0e=0, ie=1, wpd
0e=0, ie=1, wpu

0e=0, ie=1, wpd
oe=0, ie=0
0e=0, ie=0

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

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

oe=0, ie=0

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

oe=0,

After Reset

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

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

oe=0, ie=0

oe=0, ie=0

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

0e=0, ie=1, wpd

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

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

oe=0, ie=1, wpu
, ie=1, wpu

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

oe=0, ie=1

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

oe=0, ie=1
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