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Be i

ESP32 ()& 1 37 VDD3P3_CPU WA E M, TAERIEEE N 1.8V ~3.6 V., &} 20 VDD3P3_RTC
S RTC KB i i, TAEH BT 2.3 V ~3.6 V., BHU7E H I o S8 B YA AL 5 m 0.1
uF FL25.

¥ VDD_SDIO I e} 1.8V E 3.3V (BRIA) LashaBra ki .

* 24 VDD_SDIO 4b-F 1.8 V #xCH}, i ESP32 Ny LDO fitr, REFRHLAUEKHT N 40 mA, i
HLEYEA 1.65 V ~2.0 V., #iUFE VDD_SDIO & HIAL AR 2 kQ XL FH K 4.7 uF X HiHL 2%

* 24 VDD_SDIO 4bF 3.3 V #i5UHf, i VDD3P3_RTC i if:th i NP2y 6 Q HFH G fitH . A 1t
VDD_SDIO %} VDD3P3_RTC &5 & Hi % . 2 7E VDD_SDIO F2ir & RIAL 7RI 1 uF S35
7

HEE:

 4ffiffl VDD_SDIO %335 Py sl 24 41 3.3 V flash/PSRAM fiEHi i), 25 JE 3 _F SCHE 2 Fa R
T 2 flash/PSRAM ) TAEHL 2K, i f/1E VDD3P3_RTC #£ 3.0 V PA L.
* HVER VDD3P3_RTC AREHEA L TAE, Brf i JEs 438 .

VDD_SDIO A [iA #ifpz il o, H kBT EFUSE_SDIO_FORCE f{fi, U1 VDD_SDIO b, & 4% %] fif
TR
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EFUSE_ SMOOFOREEUSE_SEH@X: TIEH VDD _SDIO 8j&

0 0 W | 33V VDD3P3_RTC 3] Repr JEHL (BRIN)
0 1 20 & 1.8V Flash Voltage f& & %%

1 20 & 0 1.8V Flash Voltage £& &4+
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B L)
ESP32 1) VDDA (41 1., 43, 46), VDD3P3 (%M 3. 4) NESIFRIEE M, T/EBRETEE N23V-~3.6
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XFT VDD3P3, 4 ESP32 TAREAE TX I, WRAIFR AR, LS FEEFENPUESENE . FrAE st
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X
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S 15 BH w=/ME (Us)
tSTBL CHIP_PU 45 Al FE B F Y50 A L ) S s g (1] 50

trsT CHIP_PU H KT Vi nrst M TS AC A A HS ] 50

R
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o PR R BRI FPIE RS, — ORI 5977 52 AE CHIP_PU 4 JHI AL 3 il RC ZE3R Hi g . RC
WHHAVCHR=10kQ, C=1uF, HEALETFTARNEEFRr IR A0 7 i Bl 07
I A TR
o WERBHAFAELA R R
- WIRZE ETFECREE, BlAnHt e ;
- WL R AR
- PR IEARE, Blaeik A,
Beiy, AUAGE RC R —E BB L P 2OK, AR & SE00 R ICRIE AR # Y TARRGK,
B, TN — SR R T . A
- WIMEALE R EFEET SR, @EEEN 3.0V A
Sl PUE( i SRR SR A

1.34 Flash }x PSRAM

ESP32 Z 55 )1 AL A8 N BB A flash — &R, 76l B2 O [P B - £ ) PSRAML Al
B2 PSRAM Ehi o

£y Flash Jz PSRAM

NHIF) RS T ESP32 L ERE N flash/PSRAM (4 IS Y 56 & o i HE R Sth i 4 il e 2 T 3% — 1
flash 1—~ PSRAM, HI24 52 A (A flash ihF, 4% flash 5 ARG R BE-HEH:— 1> PSRAM, AR T
FADRE; £ N PSRAM I, 1 PSRAM (5 HI B9 U BE R — A flash; £ A [R]IN A flash 1
PSRAM i}, #% &5 H 45 B AS BB FFi%4% flash 5l PSRAM,
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% 3 W S EPIE P Flash (045 IR R 2 £

ESP32-U4WDH $12£ 19 Flash (4 MB)
SD_DATA_1 100/DI

GPIO17 I101/DO
SD_DATA_O 102/WP#

SD_CMD I03/HOLD#
SD_CLK CLK

GPIO16 CS#

GND VSS

VDD_SDIO VDD

2 40 B B 5 EPRE N PSRAM S I R 34 %

ESP32-DOWDR2-V3 3/ PSRAM (2 MB)
SD_DATA_1 STO0/SI
SD_DATA_0 SI01/SO
SD_DATA_3 SI02
SD_DATA_2 SI03
SD_CLK SCLK
GPIO16 CE#
GND VSS
VDD_SDIO VDD
334 Flash }2 PSRAM

N T BB R AR, HERF ) SR8 B U7 IE LI 1) flash Al PSRAM A5 B i ¢ 1) 7 55 50
FORBIBA . SR A VDD_SDIO i it AL fib A, BTN B F AR P i LAY VDD_SDIO #5( (1.8 V/3.3
V) PR A IE R B A flash/PSRAM. %3 4h, # SPLE E 4 EFIRE 0 Q EBIEHLPH, DASEAE S BEmf HEAT R
AR, SCBPRARIRBI AT DN T YRR SRTHUT IR e

1.3.5  Wpphjs

ESP32 M5 A] DA P s it -

o NE F RET4PIR (i)
s RTCuf4hik (7Tik)

AhE ST B (i)

H Al ESP32 571585 Fy [ AL S F 40 MHz S 4R .

ESP32 ) Jo IR SR04 LS WNRIESP32 £ 2035 7 iR eb Ak 34 o R, HEMMICIEGIR B S R
+10 ppm,

XTAL_P [P & L E— AR, PIRE s 0 Q,  HIR 8055 S AR i S0 S A RE ) 32
Wiy, e A R B S A

HMERPEFCHL A C1AT C2 BIRIAR{E ] 275 DA A ROk E -

_C1xC2

CL_01+C2

Cstray
Hep L (B2 ME AR BT R IR, Couny FIE PCB WA HA . CLAI C2 By
{EFF 2ol RS LUE AT IR E . AT

Loiad AU T, 4% TX tone KX,

2. (LR ECE AR 2.4 GHz (55, fRIRTG 2] i .
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~ru o~ =
CAP2 |5 =4 1% -
VDDA XTAL_P o]12 o}
XTAL_P |22 R2 AAABRL e l -8
24 XTAL_N I 'S
XTAL_N (3
VDDA I35 1 4 Q
GPIO21 |45 5 XN GND =
o o
UOTXD 20 = c
UORXD |39 I =
GPI022 o) 2 3
354”—- GND XOUT |
S
3
[ I||, Q
alla "G
w]

Kl 5: ESP32 F AN A T i Ik rh e ]

3. I EEEANE R LAY, LSRR £10 ppm () AN

o YrUDBUERMIER, BIVISER B A N, TR ANE A
o YrUDBUERM A, BIVISER B A R, RN NE R A
o HEFEWASNEQRBEAME, ERIRTEOLT, el IR

PiE:
o J345 ESP32 INHRH A HACHEDIRE, H2 B B4R K (AT £10 ppm) . TAERETE MR
FEAS 1 S5 e R AR B 1) o s (AT SR S S Mt IR A, S B IS R PERE 1%
o BBGHIRMIEER T 500 mV,
o QR ELTIBEEN) Wi-Fi sl TRz, HERRAF IR R S, nTRUR A ESerb ik, Gl Y
IR P L5 A A A 3 L R

RTC b (nfik)

ESP32 (41 32.768 kHz (¥ T kAt RTC Wipf. (] ZMES RTC I BhEU2 o 1 (s A eSS, M
MR- TI#E, (EX T I REBA R .

ANE: 32.768 kHz ToIE IR L ER IR ESP32 % %) 76 B 4B 32.768 kHz 7.7 dh 3k 0, 35 TR o

GND.||

C17 TBD GPI1035 11 33;_:.—;
GPIO32 12 _
’ 32K_XP
GPIO33 13
GPI025 14 | 32K XN
GPIO25
- R18
X1 =
32.768kHz o
TBD u2

E 6: ESP32 Rt i /MNE: 32.768 kHz JLIH i 1k Hi % 1A

RS 32.768 kHz R V2K -
* SN (ESR) < 70 kQ.
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o P B 280 L A B AR it DR 8 U R A T 2
FRERHUHE R T E IR AL, HH(EZOR SMQ <R < 10 MQ.

RS A A v1L0 B v1L B, N E U A 32.768 kHz fh PR, B A AOROAS v3.0 K DA _BEsF, mT A
32.768 kHz 4#f%, ICEFHEEHLIHE R 20 14

B AT [ PR, BRATFR T 32.768 kHz dhdiRENBE, 1B I IR B S5 ATk & 32.768 kHz
A PRTIAE, BHFE 32K_XP Al 32K_XN 45 40 i B G i H B, S bk

TR EEIZ RTC BH4piE, W) 32.768 kHz 545 445 B0 W] Tt &4 ) GPIO i .

1.3.6 5
St

ESP32 ZR A5t A iS5 L % 32 2 e =3B 7> 48 PCB ARURBIUE SR, 7 DLPC L % . R AR M LV L e
Al LIS RV I A DA BT AL |

* PCB fAIEL: #Hit4T 50 Q BHHTHH] -
o B PERCHLEG TR FEILG AR, MESER T CLC Z5H

- CLC g5t 1B T FHHTVCEC A s il o
— U A PUPC L B AN R ESP32 2 2 76 R 497 L B b, 74 1) iR
o REENHVTECHLEE : MRS ERE, BRI ATl 50 Q 47 . AREERI, #EEAESE
T REAL EIGIN—2H CLC ICECHLES, T R R A YT RSB0 AR R LI it
RO S0Q A, I HAS RN, WIAT RAAS AN R 4R i 114 DG e FEL 3

o HBFAERL I ESD LRy F T HRpUH e T

RF traces: Single-ended 50chm.
ANT1 (matching of chip) 1
VDDA
RE_ANT J_1 Y~y BD L4~—~—~\TBD LNA_IN g LNA. IN
c25 15 o | VDO3P3
PCB_ANT SENSOR VP 5 VDD3P3
TBD TED BD TED SENSOR_CAPP | SENSOR_VP
SENSOR_CAPN 7_| SENSOR_CAPP
SENSOR_VN__8 | SENSOR_CAPN
— = : — — — CHIF’7PU_ 9 SENSOR_VN
GND  GND GND GND | GND GND  GPIO34 10 | SHIP_PU
(matching of antenna) GPIO35 1 VDET 2
GPIO32 2 ~
GPI033 3| 32K XP
The values of C15, L4, C14, L1, C23 and C25 s
vary with the actual PCB board.
Add a stub to the ground pad. uz

Pl 7: ESP32 ZBINtH 7 S AT e Fi i

SH A

SPARVCTC M 25 B S8 AN PCB M ¢, AN E R MBS R VERCA, A BT iR S i 2 A Tt A
BIESP32 43 $RA 7 % B s 1 Sl n It 2

PR VLD F B SR R i 1 2 SR 11 1, R AR R i 11 XA 11 2, D) ST1 I SRAH I8 M i
1 IEIEEE’J‘vaIJJK HMmAGESUEL Hﬁ PR U EE RS Oy S E R e T )”'J@:im PR R, S21 H
SEA IR MG T 1 B3 0 2 PSS T REMBFE. W S11 2000 Fr L 9E P BT 5 25+j0, H. S21 7F 4.8 GHz
M1 7.2 GHz 5% R /T -35 dB, WU PCE Ho % ] 3 JE AR B o

REU T PCC LB G P i 20 e B SR A E, M CHAR S SO 2R S 11 AR S 21 IRl DE i i e

HOTEERGECE, EE SR S21 WL FARBER . WIS A (1) PCB A He i IR 545 PCB W 19 47 By L
MRS, T PTPAS % 3 I8 B o, 56 70 25 #F 4 75 201858 ) R IR P IC LK
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Metwork analyzer
Antenna
L2
5 Y Y ;
Espressif
Pl 8: ESP32 il ixls 2 &

& 50 VL B Toas (R v
(s EFREEE MERS
Cl1 1.2~ 1.8 pF GRMO0335C1H1IRXBAO1D
L2 2.4~3.0nH LQPO3TN2NXB02D
C12 1.8~ 1.2 pF GRMO0335C1H1IRXBAO1D

SO DCE #1335 R 1 0201 Pk, OB A o D JC FEL B 4 25— A P AR R ZEAS AT

ik WERATEGBIIRE, HUCNEAEFCE DRI (i . BU, SRS T AR S . 2R R A
SHTIRE, WHRRCER R, A R ECR A RE S L B AR

1.3.7 UART
ESP32 4 3 4~ UART #11, HJ UARTO. UARTI fil UART2. UOTXD #1 UORXD %kik >4 GPIO1 #l GPIO3,
Hofth UART {55 ] DA Bk e B 24T 38 25 R Y GPIO A5 E.

UARTO il #4102 log 3T EIAYER 1o K TARfT )1 UARTO 54T R 3K, 52551 T #4855 . UOTXD
2 EABCERIR 499 O WL T I

AR HoAs UART AR5 0 Ep 1, [RIRRTE TX 2 b sl ot i AR i BT T4 it
RGN AT BECFRE, BEfFHEACE T UART §) GPIO, W PAS W FiEs:, il BOARCE -

1.3.8 SPI
TEREF] SPLIIREIT, S T 4% EMC YERE, 77 SPLCLK 4k iR (Bimisk) PARXI iz .

RS R VE, B HAD SPT 2k Eyshnep BB AR A . F34h, T PR RC/LC g HaEamth i slids
L BT
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1.3.9 Strapping ¥

SRR BB A, LRI E SR, WS AR RS AR . XS HGE A strapping
MR ZADEOT)S, strapping B BIFIEE 10 4 B REAIA -

GPIO. GPIO2. GPIO5. MTDI #l MTDO > strapping %5l .

A1) strapping 4 I{E S, T2 ESP32 R4 HORME T > 377 B #hB £ 0.

5 VDD_SDIO 4 X1 strapping & il B 1% W40 5 &, 7 FAT .

N NGRS K1Y strapping A EIE B .

SRS, GPIOO Al GPIO2 St g R ahiat, RS 7 B AR XAz,

# 600 R B

BehiEX GPIOO GPIO2
PRIABC B 1 0
SPI Boot 1 fERE
Joint Download Boot! 0 0

Strapping 4 JHI I FE S E0HE 2 M A AR . BEE R, FEWIESrapping & b ut 7 A4 il
FStrapping & Rr Y et B HTLA

Vi ngsT - —— - =

Chip enable pin

Strapping pin

Il 9: Strapping 45 I I T S 85 1&

%% 7: Strapping & B B I3 S 505 RH

SH ;) &=/ME (ms)
tsu et Bif7E CHIP_PU 355 T, HIEPREIRE | 0

Jir 5 R ]
ty fR3Fa1, EJ CHIP_PU .45 . strapping & 175 535 10 | 3

IR TAERT, Wi strapping 45 BEL Y i (7]

! Joint Download Boot Y+ F 4| JLF F 2=
¢ UART Download Boot
¢ SDIO Download Boot
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o HAE GPIOO 45 I AL T FH LA LB .
 NEAE GPIOO AL TR IR I HLZE , W RE - FEGE AT A

1.3.10 GPIO

ESP32 R2its it 10 MUX A% 5 # GPIO 2 #f F4 K it & GPIO. 10 MUX J& BRIA 1Y A4S I Tic B
(DL ESP32 Z 51508 F F RFIAR A5 > Bt s ESP32 & R % 95,) , GPIO AZHu i B -1 ] DABC B 1Y SRR 5
i % GPIO 4. % %T 10 MUX #1 GPIO S # A MR ., 5% ESP32 i AZ% Tt > &7 10
MUX Fo GPIO 3845 1% .

oA GPIO B2 B 2Ry, el MERERCERY . BAR(EEIHS% ESP32 RALE A HARMES

> = ML,
{1/ GPIO W}, 5 :

* Strapping & HIH_FHURES.

o THHE GPIO B G MERIALE, PRI FER. BUCH TR S E M E Dhiek N, sfesr
WAL TS B H 0 B R R, DA AN B RE R .

et i flash/PSRAM 5 FH 1945 B

TR GPIO34 J DA L) GPIO {UAIA , I HNEREA L Fhr, 7553 e SR as i A58 1
PH..

* Deep-sleep #3X H el L Y5k &y VDD3P3_RTC f#) GPIO.

% 8: 10 BRI e

EHFS | EHAERR e EH S unt Siila

1 VDDA

2 LNA_IN VDD3P3

3 VDD3P3

4 VDD3P3

5 SENSOR_VP VDD3P3_RTC | oe=0, ie=0 0e=0, ie=0

6 SENSOR_CAPP | VDD3P3_RTC | o0e=0, ie=0 o0e=0, ie=0

7 SENSOR_CAPN | VDD3P3_RTC | o0e=0, ie=0 0e=0, ie=0

8 SENSOR_VN VDD3P3_RTC | oe=0, ie=0 0e=0, ie=0

9 CHIP_PU VDD3P3_RTC

10 VDET 1 VDD3P3_RTC | oe=0, ie=0 0e=0, ie=0

11 VDET 2 VDD3P3_RTC | o0e=0, ie=0 0e=0, ie=0

12 32K_XP VDD3P3_RTC | oe=0, ie=0 oe=0, ie=0

13 32K_XN VDD3P3_RTC | oe=0, ie=0 o0e=0, ie=0

14 GPI10O25 VDD3P3_RTC | oe=0, ie=0 0e=0, ie=0

15 GPIO26 VDD3P3_RTC | oe=0, ie=0 oe=0, ie=0

16 GP1027 VDD3P3_RTC | oe=0, ie=0 0e=0, ie=0

17 MTMS VDD3P3_RTC | oe=0, ie=0 oe=0, ie=1, wpu

18 MTDI VDD3P3_RTC | oe=0, ie=1, wpd | oe=0, ie=1, wpd

19 VDD3P3_RTC VDD3P3_RTC

20 MTCK VDD3P3_RTC | oe=0, ie=0 oe=0, ie=1, wpd

21 MTDO VDD3P3_RTC | oe=0, ie=1, wpu | oe=0, ie=1, wpu

22 GPIO2 VDD3P3_RTC | oe=0, ie=1, wpd | oe=0, ie=1, wpd

23 GPIOO VDD3P3_RTC | oe=0, ie=1, wpu | oe=0, ie=1, wpu

24 GPIO4 VDD3P3_RTC | oe=0, ie=1, wpd | oe=0, ie=1, wpd

25 GPIO16 VDD_SDIO o0e=0, ie=0 oe=0, ie=1

26 VDD_SDIO

27 GPIO17 VDD_SDIO 0e=0, ie=0 0e=0, ie=1
TRk EE
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Fz8-&Ztm
EHFS | EHER e SR Sunt Siila
28 SD_DATA 2 VDD _SDIO oe=0, ie=1, wpu | oe=0, ie=1, wpu
29 SD_DATA_3 VDD_SDIO oe=0, ie=1, wpu | oe=0, ie=1, wpu
30 SD_CMD VDD_SDIO oe=0, ie=1, wpu | oe=0, ie=1, wpu
31 SD_CLK VDD_SDIO oe=0, ie=1, wpu | oe=0, ie=1, wpu
32 SD_DATA_ 0 VDD _SDIO oe=0, ie=1, wpu | oe=0, ie=1, wpu
33 SD_DATA_1 VDD_SDIO oe=0, ie=1, wpu | oe=0, ie=1, wpu
34 GPIOS VDD3P3_CPU | oe=0, ie=1, wpd | oe=0, ie=1, wpd
35 GPIO18 VDD3P3_CPU | oe=0, ie=0 oe=0, ie=1
36 GPIO23 VDD3P3_CPU | oe=0, ie=0 0e=0, ie=1
37 VDD3P3_CPU
38 GPIO19 VDD3P3_CPU | oe=0, ie=0 0e=0, ie=1
39 GPIO22 VDD3P3_CPU | o0e=0, ie=0 oe=0, ie=1
40 UORXD VDD3P3_CPU | oe=0, ie=1, wpu | oe=0, ie=1, wpu
41 UO0TXD VDD3P3_CPU | oe=0, ie=1, wpu | oe=0, ie=1, wpu
42 GPIO21 VDD3P3_CPU | oe=0, ie=0 o0e=0, ie=1
43 VDDA
44 XTAL_N VDDA
45 XTAL_P VDDA
46 VDDA
47 CAP2 VDDA
48 CAPI1 VDDA

o ie —H AfHRE
* oe —i Hi i RE

* wpu — PN s _EA HL P A AR
* wpd PN AL A RE

1.3.11 ADC

ADC JREXS W F) GPIO 4 I R s -

2$9: ADC 1hfE

GPIO &) ADC 1hgE

SENSOR_VP ADCI1_CHO
SENSOR_CAPP ADCI1_CH1
SENSOR_CAPN ADCI1_CH2
SENSOR_VN ADCI_CH3
32K_XP ADCI1_CH4
32K_XN ADCI_CHS5
VDET _1 ADCI1_CH6
VDET_2 ADCI1_CH7
GPIO4 ADC2_CHO
GPIOO ADC2_CH1
GPIO2 ADC2_CH2
MTDO ADC2_CH3
MTCK ADC2_CH4
MTDI ADC2_CH5
MTMS ADC2_CH6
GP1027 ADC2_CH7
GPIO25 ADC2_CHS
GPIO26 ADC2_CH9

M ADC DIRERT, EHETE AR 0.1 wF FyXT bR e, RS S fify— 2t
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24 —48 RTC 4% (SAR ADC1 5 SAR ADC2 = AMP) AJHLIEFT AT, GPIO36 (SENSOR_VP) Al GPIO39
(SENSOR_VN) M5 Hi AR 80 ns, PRI, 4 H ok i FH T4 i DA b A% J8ads i vl YR T s
I 24 Z 5% [ GPIO36 I GPIO39 [ A, =% 1 /:% ¥ SENSOR_VP Jz SENSOR_VN {4 ADC fii
e

I i ADC2 A3ZH55 Wi-Fi [RIGE], Lctfir7 (1] ADCI,
ADC ZEREPRCHER FERE RIS RINPA RS T7R . R R BRI, m e AT 35 A AT

o 24 ATTEN=0, A%0METEREA 100 ~950 mV i}, MiR2E%h +23 mV,

o 24 ATTEN=1, ARMEIEE A 100 ~ 1250 mV i}, iR £30 mV,
o 24 ATTEN=2, AN EE AN 150 ~ 1750 mV A}, 225 +40 mV,
o 4 ATTEN=3, A0METEE N 150 ~ 2450 mV [}, fi%2%4 +60 mV,

1.3.12  ApeEPHZE

ESP32 Yl 47 CAP2 FIE I 48 CAP1 HYJEH R ILIKIESP32 9 B b 5 w38 1 .
CAP1 IR C5 (10 nF) J2fRik ESP32 1EH TAER AT, AREFRR, HKGRENAE 10% AN .

CAP1 5 CAP2 Z [A] i) RC HUBRAERFE 26 F T 0] ABGH » X073 FL i Ji] 7 Deep-sleep B0 4S5 A N
LR (A L1V RS 0.7 V) BmER], PARFEIFER k. BB i & B0 R R I AR K
TIFEHIN . QSR 3557 A5 5 Deep-sleep Bl 4 T IIFEHIZORA S, AT DARS X T 70 FL

= Rl 20K(5%)

C5

10nF/6.3V(10%)

6 ||
|
3.3nF/6.3V(10%)

GND.||
()] [oe] | N [}
<t <t <t I
a) DN
=z (el a
<<
O SO

& 10: ESP32 4N FE 258 Ha it 1K

1.3.13 SDIO

ESP32 ZFith J1 £ 1% T —1> SD/SDIO/MMC L% il 4 Fll— 4> SD/SPT ML HiI &%, 45 & TollFnife SDIO
2.0 B . XFF SDIO FHUMALEE R #%, ESP32 SA WA slot ) GPIO HI it ], T slotO H1 (%) GPIO X
INEERE T flash, §i§ IR 2SDIO & Fr o o slot] (1755034 GPIO FlIf5 54k

% 10: SDIO 45 4t
CMD CLK DATO | DAT1 DAT2 | DAT3 | Note
Slot0 GPIO11 | GPIO6 | GPIO7 | GPIOS | GPIO9 | GPIOI0 | BRiAi%EH: flash, AW HE
EH.
Slot1 GPIO15 | GPIO14 | GPIO2 | GPIO4 | GPIOI2 | GPIO13 | #1 JTAG. Touch . EMAC,
strapping e A, i B
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I slot] {75 IR A 7R TR

* 34 ESP32 {F2 SDIO LML TARMY, MR M_ B BB, ARG A M al UTAEE A

* 24 ESP32 {§:% SDIO MMLTAERF, WA M_EASAS I ERL, Toie X e IR soRGEH 5 R
JHRYE A /T AR E T o

* [N} SDIO GPIO 7 strapping &' i, SDIO fY_Efi & E—L80hoe, HARMMII A2 SD 1

% T SDIO MALE, S0 APl %,
1.3.14  fihdsifl &y
ESP32 4241t 723k 10 A LI GPIO,  REAZHRIN T 15 5 H A9y it B2 e fph B i 7™ 2 ey v A 2

5o M IT EA KM A A R UL AR, T DA T SRR R AR/ N it . Bt e el AfE
P AR 4 AR I B K X Il B 2

TR ESP32 flBif Bt H A okl SHBot s B R 4E (CS) Ik, W37 54 BriR il .

b2 TRt D REX R 1) GPIO 7 LA S/
11 il Al REs e

GPIO ZH] fib iR 1% R SR ThEE
GPI1O4 TOUCHO00
GPIOO TOUCHI1
GPIO2 TOUCH2
MTDO TOUCH3
MTCK TOUCH4
MTDI TOUCHS5
MTMS TOUCH6
GPIO27 TOUCH7
32K_XN TOUCHS
32K_XP TOUCH9

{4)1] TOUCH Zhfgm}, #iCEELmt A I H s epIR AL, TNk B I A AT, tnljnsi ESD
9. RPN 470 Q 5] 2 kQ, HEFF 510 Qo FLAE T3 R i S B 3RO 1 2

1.3.15 DKM MAC

ESP32 “fy PAK M A5 24 T — A IEEE-802.3-2008 Friff iR LAV ) il 2% (MAC) #2110, 24Hj ESP32-
Ethernet-Kit F & Hz 7 28 K32 R RMIT #2100, 4211 5€ CF1 GPIO (X MU -

¢ 12: Ethernet MAC

SHZTR | ThEE6 RMII (int_osc) RMII (ext_osc)

GPIOO EMAC_TX_CLK CLK_OUT(O) EXT_OSC_CLK()

GPIO21 EMAC_TX_EN TX_EN(O) TX_EN(O)

GPIO19 EMAC_TXDO TXD[0](O) TXD[0](O)

GPIO22 EMAC_TXDI TXD[1](O) TXD[1](0)

GPIO27 EMAC_RX_DV CRS_DV() CRS_DV(I)

GPIO25 EMAC_RXDO RXDI[O0](I) RXD[0]()

GPIO26 EMAC_RXD1 RXD[1]) RXDJ[1](I)

GPIO16 EMAC_CLK_OUT CLK_OUT(O) -

GPIO17 EMAC_CLK_OUT_180 | CLK_OUT_180(0) | —

{£& GPIO | — MDC(O) MDC(0O)

£ GPIO | — MDIO(IO) MDIO(IO)
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XFPAKM 758, Hed# i GPIOO fE R A . 17ERE, GPIOO j&—A> strapping &}, _HIEI 41237
FEEME SRR, ATRERIEA AR, B, FFFE PHY b deka el FATH R
i A GPIO 51| PHY A M, #ffR BN A BB 1 . (B AERTE 1 PHY R HThRE,
I BEAE SE PRI iR IA . R A A ERAER 182 Al s & GPIOO 7E_I H BB a1
. FERMBETE S 5 ESP32-Ethernet-Kit i 1555 .

BUAh, EHERE, QSRR A DA Wi-Fi, RMII ip4h LGB PHY #2458t Zh R ap PR 4L, 4
ESP32 i APLL $24itf¥) RMIT B $p ANE R e . B 245 Ei§ 5% ESP32-Ethernet-Kit | '35 Fg > RMII fif
BPYRERE .

1.4 PCB Wl h )5

AFATRE LA ESP32 BZH 1 PCB iy (WLIEIESP32 A28 03 I A4 3% at),, /14 ESP32 RFE i) PCB
i JRy v 2

B 11: ESP32 {4 iR K1 5% 1T

141 J& T h R hPel e vl it 1] 2

FEBOR U E AT, Bl
s B2 (WR), BRI TEFSLMEE.
c BTR (W), NEFSE, A58 BRI
« R (CRIREIZE), BlHCFIE, (RS SR IRFR 7 T AR B AP BR M. E PRSI I it iR 7>
DI SRR LT, R BUETEIR)Z , WEEEE T 4.
« BIE URZ), AEBEEN, WEEERT L.

IR R
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14.2

B2 (W)2), FEMTEIREL.
H)R URZ), REECE, ELMs b, U, SARALE A — A S B -1 .

HL

MR

EESP32 % )75 K w3 BEAR W, % it B U AR B e 4k .

1IIIEIII

g

K 12: ESP32 51007 U2 R s

MR RAER SO, RBEGELIREERENZ (RBZ), L 20 8 mat. &
T RS2 A B RUEP A AL . HARIGE L ERYBLAY EAR AN T R JRE LR S .
KIESP32 %27 ) v BAR R 0T iR e i s B0 3.3 VIRIGEL . T RIUE LML i
WED 25 mil. HHY AL VDD3P3 73 30E & 2 /0 20 mil. HA 73 32 A E 208 12 ~ 15 mil.
FL Y 2 ] Y R L R A

FIESP32 2 %) 75 R va E AR b iRt WL R E bR 7R 1 /2 BSD fraE, FRdeif vl e e . AL iR
FELHENL R AIHTRIN—> 10 uF B2, ZHRA TS5 —4> 0.1/1 pF ARSI AE . SR EEL
AR 32, HEATEIEEL, AN RLEAE B IR A

M 3. 4 AR PR P AR SR SR, TR B ASn—A> 10 pF B, HLA TS A 0.1/1
WF H 2T A o

AR 3. 4 UShn CLC/LC JER R B T HI S B0 b . %IRRT LA IE 45 FEH 2y 7ok, fir
TS NAHUEL Z BN E . T 10 uF B, HORASCEIEREGIA 0201 3%, XAk n] ATEAT I
3. 4 MR R E AR A B, RERS AN A SIS . GPIO Z RSN GND fe, I R RE
Mgl (AT 0201 #%, WIDATEREUDIE A 95— A B — B 2Rz, HARJZMY keep-out
PR AL R, W DAUE— M EEE I, PEILIEIESP32 22056 7 iR AT .

EIESP32 % 775 R va ZM 0 Ra& 0t Hr, R4 VDD3P3 Byl R AL i BEA D823, I H A
T 10 uF 2, A3t AR CURSENT VDD3P3, 35760 F HLIEA LTAL AT VDD3P3 ARESES il
—~ 10 uF HI%5,

A AR H YA R A S R AR A . R A R A B A T AL, PRI R ]
Az,

O H TR T R R AR 75 5 /D F T LA M AL 3 5 B T 1

TN B A B L ) A A ORI B A FE B, R R LRI
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Bl 13: ESP32 A 515 F HL A 4]

 WEIESP32 #7175 ) va BAR 0 R BN, ANFRAERALT IR ITEUAE AL EPAD, JHSUCR M 2 F i
BT, [EBRALFP SR, MFLITAEMBRAL o XA N] DA RO EPAD A5 2 Ji A b 4 T 53 1)

LI

Tt

KIESP32 % )5 Py JBAR R BT AR AR BT A FLRE £

B 14: ESP32 3 KW 2 MB ik i

o WCRAPIENBT, W—ERIBERA . HBREIRA — e RS EH, "TUS% B,

 EEHJEEh VDD33 (ELEI 3.3 V ILIGEL . SIUZBRBOTAREZ, WEELH I REE
TETZ o BT ELREE R P AR B/, ORI A (5B M SRR 18], AT
B2, FTLRIRZ T —Bok .
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o MR RSS2 A2

143 S

EESP32 % %)% Sh3ki% 3t ESP32 [ iRt &% K.

5 o P oo [ O () .
'T:C) Cj() .'!I:]CD‘.CDC)

P 15: ESP32 RAih i dhdiRis it
A IR Y A AT S -
o FEREARUESIIR. S IRALE R AT — 58 B T
o ARIRTE B R I IR — 2 CE, B kIR TR A . RIS 2.7 mm. [R]IR R ARAE
LA MR, il BT AR B ML R 2
o AR IRAYIPIE LR T TFLE L
o @ik ERHROTAM R SR A .
o ARARIMER RSB TY AR R IR AT I, AT E B R AR RBOTRM T b AAREET
I SRR AR Iy, PRALE FE 7 A AR A8 58 30t R P M KRS A
o BRIR T ITEAREE SECTE S, SRR AR T T AN BT S 2. R IR L L Y L PR A
AR A FLIY T REHILE I Pl LRl B, I e OIS m] e E
°§%ﬁ@@%ﬁ,%ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ#,ka%@%,%ﬁ%%%@ﬁ$@%ﬁﬁﬁﬂ
\/ﬁ]‘o

1.4.4 G
PaZHieit

KIESP32 % %)% K v ZAR T30 o e 8 &0t ol E s B R R i & .
SFARURR P T  SEARG PA R AR -

o GIBUELTM S0 Q AR, SH-FHAE )T 482 . SIFUEATEM S0 Q HHTEHIN, WS%E T
JIF R PCB & 245 T
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I 16: ESP32 A5tk F VU JZ A SR A 70 i P 5 1

J4E (mm) Bt (Ohm) HEE (mil) | 2&5% (mil) Gl (mil)
- 50 12.2 12.6 12.2
*ﬁ‘J/\I JM.J]'I_' J|L:-1i5|11] -ItJl- (OZ) R .-'/;J'.-I:Jl: (ml|) {I\ ._J.llill-:"&){
FH 45 )2 0.4 4
L1 Top | A 1 oz 0.33 0.8 (Min)
%
PP 7628 TG150 RC50% 8.22 46
L2 Gnd | 1 1.2
7 or AR nf i 46
L3 _Power \ 1 1.2
. fp 7628 TG150 RC50% 8.22 46
L4 Bottom | A 1 oz 0.33 0.8 (Min)
B2 0.4 4

Kl 17: ESP32 A5tk i PCB B2 45 BT
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PR R 24 CLC PLECHLB . 56 0201 goF, JEICECAFaRITE e, 142 Z 73
e WP A0 — 5 1), DA AR

o CLC PR L Fr 0 7 I A A L 2 i s — BBy, DAA M 0. By KR

B 15 mil, ZRTEARYE PCB B R4 MEEATHIE , BRORECTTRAREILTT Y 100 Q £ 10%., 1LAh, BT
WAL SH —JZME, 25—, TJZEM keep-out [ AL, RIEIESP32 7% K v BARATIRA R it
e E /I AT . 24 CLC PLACHLES TR FERE S 0402 B BRI, MITCTH BB AL P
IPEX K& A TOr il ez s, PRILKESP32 25075 7 IPEX R Bt .

* PCB RETHTE R WA FMSERIT AR BRI —2H CLC PRt i TR K&

T R R AT BE A I K i

& 19: ESP32 &%t B IPEX Fi &1t

PATE R SO R RS — 2, AT SCER . SUE LK EAUS AL, IR A Bl S LR
[
SUELAER)Z , ERATA AL, MIRRERS AL, BRI 135° M Luue FGEL
SEE ANORIE AT 02 SE B P10, SPAE 2T 07 R ] REAN ZA AT AT B 46

o BPBUE LT BEA MBS S K. B R R & B &k i S R g, HLandR R

DDR SDRAM. F#fill4h45. 541, USB g1, USB 565 I{FSAUM A . UART 554k (EEL.
AL WA B S A ) FL AU AT REHIE B R4 . H UART {5 St ab B, il AL
S .
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Wit e it

KIESP32 % 57% R P JEARAT SRS i 0t s STE R RO PR AR BT A SIE Ze . PUEAR BT AN ]
(2, SPUERLTESIM, 7y 20 mil DAL, SREDBUE G RGOS AT, M2 022
BRSSPI SHYA K2

AT RIS P2 A2

] 20: ESP32 FFI5E P2 AR AR 73 i P e

1.4.5 Flash }x PSRAM

Flash % PSRAM {301 BEE AR AT AL :

o SPLIE{EZk b iFE 1) 0 Q FRIDEF P HE I ESP32 ik i .

o SPLELIER et ERINZ (FIANsE=2), I HoPRh B E 288 s B4 T e b A 2

o {15 flash FiI PSRAM [ 25 ESP32 #4it, AHYAF VDD_SDIO HiJ§i. flash il PSRAM H JEAERHCE &
)RR o

EIESP32 % %)% B Flash % PSRAM 2 8 3% 4T P flash (U3) & PSRAM (U4) (IR

1.4.6 ApEPHZE
SNBSS B RS CE , S AT G L. R EMICRIE 10 nF H 2854 B .

1.4.7 UART

KIESP32 % %)% )5 UART J 8%t ik UART RE#ET .
UART fift & 1 B4 DA T I3 -

o UOTXD £&_I 1) 58 B Ho PRI S0 Al 9 e 8 it PR
« UOTXD. UORXD TETH ERIEL T R B4,
o UART EL WM 2 AL B, 5 L5 i .
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1.4.8  JE TR P Bl S (BEALAERehR Lt (L 438k )

R IAEALUEF TR L (on-board) Beit, FEIEREMAAERAR AT, MR AT Rl MR 4] PCB K2k
PEREMISE IR

TR R DA Al , Bt SR AR R i . e N LA B B v, v AR AR
B, HALA B AR

0 2 ®s

e ~

° Base board
5) 4)
P 23: ESP32 AL (R e A M) FE A8 s i
WARRETOEMANGL, WORIEST PCB RE&—A> B a5 K as K (4554 . B #ioTil), #%
s A A /0 15 mme (Frf 5 1) BARZ ) o PCB RETR 7 KIS JIGAR T DD 45, DU AT BRI/ IS

Bt A% PCB RIS o 15t nUR EEEEIT IR & . RIESP32 R A& R B0% 277 & B DABUSEA MR ZH
MBI, T X

WREABOTI, FEES BTN RERE, H T RE Bk, 5TE R AT 2R 8™ T
P AR TR 1 A R B O™ A AT E

149 SDIO

SDIO it it 7 G DA R B -

* SDIO G P ARE R , 2R i Ay A A

+ SDIO_CMD, SDIO_DATAO ~ SDIO_DATA3 £k K i A SDIO_CLK £ £ K Ji y Biffe + 50 mil, 5%
ST .

* SDIO JEZIHRIE 50 Q Bz, REAGERT £10%.

* MithJ SDIO A BIEI X iy SDIO $ 11 ) S S BEBATIAT, ficff-7E 2000 mil PAP

* SDIO GELLAMIEAS P SDIO EL N —ERABWASHRE (MEEMAME), B—E2 ks
RIS -

* SDIO_CLK JEZPIMITHE & b3 .

Espressif Systems 26 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=4090&sections=&version=Release master%20for ESP32

Chapter 1. AU IO A

@ @ 2 ®

Base board

(5) @ @)

P 24: ESP32 RFIMIAH (REMBTRTELM) fERM M0 B

Unit: mm
[ ] :Clearance Area

Min15 Max 2

00|

6.19

T

Base board

_ J/

[ 25: ESP32 KX I i4ias /R g
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1.4.10 il s

ESP32 fefitZ ik 10 AL ALK 10, RERSHRMN th T~ 17 S A ) fy B e Ml e i 7 AR A LA 22 57
BB RAT (R RS, ] DA SCRP O AR B/ N B . R B PR B T T AT
B Z b . BB A BT AT DAL IN 2 AR -

B ESP32 70 oy b 3245 2 35 0 ) Sy LT b 45A4% )N

: i:'ﬁFE%E

- BiR
i C E BH
R 7'
[l 26: ESP32 HiLZ ) s 452 Jdie . 1)
AT Ik AR A AN LA T PR M A SRR SR R, FREH TR IR

HLB Pl

T 2R/ INHTEAR AR AT B T3 R RBUE . W WA ETE . WETEATEAR IR R AR . 1
RETEARAS LI P FEL AR ] - I PAS30 F A B 2 8 DRI B

BIESP32 o, LI -3 K 7 S 3 24 DA BOANIE 24 K/ INHITE AR B RS o 3 R IR R oR $ RSB EL P 22 1,
HIERIENZS

PCB i )3

KIESP32 1% B 357 Joy A 5 AR IEGRTEAT R, FRME LB i r -

o SELKERHRERS, BRI 300 mm,

o SELFERE (W) ANEERT 0.18 mm (7 mil),

o ELIEM R) AT 90°,

o ELEHIEIP (S) JER] 0.5 mm F] 1 mm.

o flBEAR HA2 (D) JEF 8 mm F| 15 mm.

o i E AR R R £ S A AR b Rl %

o B A B R B A R, TR

il LR T ML R AR B T B S R B T S M A

1.4.11  PRPPE 5 W) s
It ZHIREHITFA K, HEHE TX PEREMR 2E ?

R 5P ALIRSCP TR WS TX PERE . I R YR S I 76 R FRL IR S A e 7 ESP32 1E
AT, FEE AR RS, IR A2 2, KuhRR, SERSIER.
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— BT, Kik MCST@1In ftif, HURETIIEIE(EAZ <80 mV. %Kik 11 MHz@11b fif, HLK
SLUL VA A <120 mV

it Jiidi: AEHESCE b (5B ESP32 Bt -UEAT ) #Shn—A> 10 uF AUERFE 2R . 10 uF AR
FENDE R BRI B, M S0 2 B MR E -

It 2z Rk, RGN, (R TX YEREALS ?

RSB PP TX PEREA D HIRSUIR SN, 1852 B PRI . SARATA SRR, Bt K
SIS TX PEfE. BCE dhiRZ BRI S T8, IR Ad (5 5 doE s )2 2, s
miRIMAE MG R ES L, MESHEEIMAGS L, WP TX haE. 5o,
RERIRA T G Hfh A5 5584k, Hin SDIO k. UART £k, e SERIRIIEIES TIE. TR,
s RS AT LA F B AT R 1F, AR, RSB S B A I SHIIEREA 4.

gk Jiik: B R RORAEA R, WIRAEE R, IR dh ik,

A28 R, ALER M2 power fHLL target power %R LM AMM S, H EVM LE#I: ?

BG o Hr: AU 2 power {5 target power MIZERK, WIRESE fi 580 A S0 Ml o 31 R i — B
ek 2 EFHGUA VERC S B SAEL Sl B oA SO . Uk, PR PERC 2 52 R EE Fr N PA 9 TARAR
&, {15 PA RIS A AR, QM5 5 RS, EVM BRSAE,

fid s BPUEL BRI T4 w B, AT AR TR RO REHATIBTICAS, SR AGE R S
HR& AL, YT A i 5 AT

PAE 28 Wiy TXCPEREBAT IS, {H RX RO AAF ?

B0 SR TX PERESCA AT R S0 14 FEL BT DU E (A 1) . RXRAUEEAN Al B S P 2
SMRT A EIRE L, AR IRES RELIRHFIL, 802 UART [ TX 5 RXOGEL G GIUELSE. Hob,
IR M EAAEARRE Z RS BUE S T, WIS AR BT R 5 8155 52 BV 17 L

firgedith: VR KL B AR, HBPRUEAMNEAEE MRS, RSB R AT,

1.5 F#EfET

ESP32 51t A /Bl St UART R
UART “F A3 A0 F -

1. BESRHT, T EARERS A B # X4z H) RE F/ZHTE Joint Download Boot £5X .

2. #50 B/ E e, s UARTO Hf A H 27538 A Joint Download Boot 55, . AR5 11278 “waiting
for download”, MR A Joint Download Boot £,

3. jfat Flash 3 T.H, 268 UART Jy 2ORAR) 7 [ (e skt flash

4. FkgEH s, GPIOO n] DAEZS B EHide 2 s i, #EA SPI Boot JH 2l T TAE,

5. FH B, SR /BEYIIGR LT 2 M flash FEERR BT T .

i
o BYEF| “waiting for download” {5 G HFT F .
o B OHTEN THEMEE S THARE RS S H— A O g .

Espressif Systems 30 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/support/download/other-tools?keys=
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=4090&sections=&version=Release master%20for ESP32

Chapter 1. 7R SURS) fe B LA

1.6 HIESCRMITT I

1.6.1 ESP32 RAi|Ei4]
TR RSEE MR B i A E ESP32 RV K B R (5 5 -
ESP32 ZINA IS HWITHS %

o TR

i WA AT TEATIMRA S5 8T B S
e .DSN 3f4:: OrCAD Capture V16.6

* .pcb SCF+ Pads Layout VX.2. QISRIEIESTIT.peb S, 2l HAWARF 7 Aase S PCB it
K.

1.6.2 ESP32 A5k
T2 IRFEE W TF AT A2 ESP32 RSIT AR Rof A fE .

1.6.3 LAl SRS AIBT I

o &S (PDF)

* ®RZSZ%E T (PDF)
o IR

« ESP32 RN Fr

o IR#E KiCad O J

o REEmIEA T A

L
- b (R E)
« BORSH

* UL (ESP-FAQ)

L7 RCAEE

AL T AR P AR R4 5 .

in)iC it

CLC LA

DDR SDRAM AU R [+] 22 B A LAY fff ot

ESD P HUREIL

LC LRI

PA DES SN

RC FLFH-HL 2

RTC SIS il

SiP AGER

0QHifH AR O I S AT, 5 S AR B A SO N A /N R
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F A3 BT

HEA hR7x A *inAA
2025-09-17 v1.9 HHE B ESP32 25120 (R Bk EAM) ERHE LG 1EE 75 B
HIESP32 Z 3V K2R (R &5k S A M) 2R Eagis E 7 58
2025-07-23 v1.8 RIS T
2025-05-23 vi.7 ]
* PCB I Au )5
- EAISDIO: T SDIO JiE i HLiE
- AT AR R TR IRR E TS
2024-12-27 1.6
Y o PR
- EWRICu 4P (Tk) @ HH KT 32.768 FifkS5:0 A
Ji A B 35 HH
2024-12-09 vl.5 ——
— B SRR B
2024-11-15 1.4
Y o JERPE BT
— BRSSPI PR
2024-10-15 1.3
Y o JEPRPE B
- EHLKM MAC: ety
- TETUART: T AT M KA
2024-01-09 1.2
Y o JEPRPE B
— EHIRAR . R RE PUED SR 56 A
2023-12-25 1.1
Y « PCB Il )
- BEA SRR WL IE PCB i 5
2023-12-22 v1.0 K & AT CBSP32 il {45811 95 H5) HTML iR 4. 7£ M PDF %4>k HTML
AR, FRATR SCRY AT T — S N B ORI . IR TR
TAE DA, A SR U

1.9 Sy RIS &

ARG EIEE, WAIEIES %) URL uht, G728, AURSATEM.

ASCRATRES I T8 =7 ifE B, FrA g mE RN LBUR” $eft, SREAX (G SRMEmTE . HE
PERAL AT R

IREEAXIA SO N BT AT ORIE, SR N A RESHIE . 2 E T E g, AR UL A Al SR 2R
PEZE L AR AT EORE e A A B B AT A PRAIE o

IRFEAXIA SR AR AL =I5 BAMBAT AT GRAIE , AR A SRS A 45 B B AR AT AR AR R ALY
FrAtasT. AR SURAEIER PASE 11 5 s 7 S FARAT AR G 0], ANE 2 IR U TR I R 1]

Wi-Fi BB ARG I Wi-Fi BT A . #4552 Bluetooth SIG FHEMIRTAE -
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