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1. ik

ESP32-WROVER #il ESP32-WROVER-| Ji Fi 1 Wi-Fi+BT+BLE MCU #41, shfigsk, Mkl 3z, alLAFTI%
YIREA R P AN ORI R AT 55, BIANTES RS . FA MP3 5 25 .

ESP32-WROVER R & PCB #izk K4k, ESP32-WROVER-I R IPEX K&k, U.FL T R ~Fif 2y
100 AR SCRS BB IAR BAE ) T3 Wik 54

ESP32-WROVER #iI ESP32-WROVER-I #El# T 4 MB SPI flash 11 1.8V, 64 Mbit f#j SPI PSRAM,

ESP32-WROVER #il ESP32-WROVER-| 3% H 92 ESP32-DOWDQS6 it H- *. ESP32-DOWDQ6 itk Fr A T 4 .
3 Y R AL P CPU AZ AT AR gz il o Ppilsi R i 5 > 80 MHz #| 240 MHz, H FRT A CPU
LI, AR TOAE A PR T AMBE AR S AR AL Bl S S R A5 A U . ESP32 iS4 T B 4N, 12
T A AL By . R IR . M ARG AS , SD R, DUKMHE M. &l SPIL UART., 128 #1 12C
%.

B
KT ESP32 AU A i AL SIS ISR _(ESP32 RIS AT

BB T AR GERE 2T« ARPIFEIE A Wi-Fi, BAT 2R Wi-Fi SCRpROR IS B A a1, 0 SCad el i oy
fr ELERIERE IR 0 AT ALE ) P LS ) BLE Beacon DAETE S54RI . ESP32 3tk A A HERR
P/NT 5 pA, S T B B T SRR TR A . AL SRR B R i R ik 150 Mbps, Kk 1 3)
#ikH) 20.5 dBm, FSEHURRIERIR TCAESE . B, B AT SER R IAS, TERAERE . T
AR R . DIABRA B 0 45 K18 <5 7 T M e AR £

ESP32 B RAAFH LWIP 1) frooRTOS, iEIE THFATREIFIIEDIAER) TLS 1.2, 15 H i S OTA it
TG, IF S TR K 1 2 SR AT R

2 1 7|H T ESP32-WROVER #1 ESP32-WROVER-| #]7= fif #l%

7 1: ESP32-WROVER & ESP32-WROVER-I y i k%

Z T H T A
- RF AIE FCC/CE-RED/SRRC
NI ——
HEANIE BQB
FERIAIE RoHS/REACH
. 802.11 b/g/n (802.11n, % 150 Mops)
Wi-Fi ki A-MPDU Fil AMSDU 4. 4% 0.4 us 4Pl
MR 2.4 GHz ~ 2.5 GHz
HpMY ¥ o vA.2 BR/EDR Fl BLE Fife
HA7-97 dBm REEEER NZIF B2k
WoF gl Class-1, Class-2 #il Class-3 % %%
AFH
B CVSD #1 SBC ##i
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[ %S

el HiH 77 A
o SD . UART, SPI, SDIO, I2C, LED PWM, Hi#L PWM, I2S. IR
e —
GPIO., Mz flfife ks, ADC. DAC
PR IRE PR I
L Fisf 40 MHz 543
TAEHE/AEHBE | 2.3V~ 3.6V
fi 4 TAEHRR SE¥g: 80 mA
oo/ ML HL LI 500 mA
B TAEIREYEE | -40°C ~85°C
ESEINN (18+0.15) mm x (31.4+0.2) mm x (3.5+0.15) mm
Wi-Fi B Station/SoftAP/SoftAP+Station/P2P
LA WPA/WPA2/WPA2-Enterprise/WPS
g KAy AES/RSA/ECC/SHA
LiCes 1 {4 T+ 2% UART F#/OTA (iliid 4%/ LHL R 2 A5 [ 1)
ATk SCRF R SS A5 4 /SDK T P s (4 ¢
I 25 P IPv4, IPv6, SSL., TCP/UDP/HTTP/FTP/MQTT
M Pl AT+ $5404E. mimfkss4. %5/i0S app
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2. HMESL

2. X

2.1 FHA)

Espressif Systems

Keepout Zone

zl GND
D] vooxs
zl EN
zl SENSOR_VN
zl 1034
zl 1035
zl 1032
zl 1033
zl 1025
zl 1026
zl 1027
zl 1014
zl 1012
I
zl 1013
zl SD2
zl SD3
5] o

39 GND

G\D | 38
1023 E 37
1022 E 36
TXDO E 35
RXDO E 34
1021 E 33

Ne ] 32

1019 Iz 31

1018 E 30
105 E 29
NG | 28

N | 27

104 Iz 26
o [ =
o [ 2
10156 Iz 23
SD1 Iz 22
w0 [q

CLK E 20

P& 1: ESP32-WROVER & ESP32-WROVER-I £ 45 )=
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2. HMESL

2.2 FNHE

ESP32-WROVER & ESP32-WROVER-| 345 38 M5, H kA % 2.

* 2: e X

EAS e | KA | Uik

GND 1 P e

3v3 2 P A

EN 3 l HRERELH, Wr Ak

SENSOR_VP | 4 | GPIO36, ADC1_CHO, RTC_GPIO0

SENSOR_VWN | 5 | GPIO39, ADC1_CH3, RTC_GPIO3

1034 6 | GPIO34, ADC1_CH6, RTC_GPIO4

1035 7 | GPIO35, ADC1_CH7, RTC_GPIO5

03D o /o GPIO32, XTAL_32K_P (32.768 kHz f4E#;i A), ADC1_CH4, TOUCH9,
RTC_GPIO9

033 9 /o GPIO33, XTAL_32K_N (32.768 kHz i #E#i ), ADC1_CH5, TOUCHS,
RTC_GPIO8

1025 10 /O GPI025, DAC_1, ADC2_CH8, RTC_GPIO6, EMAC_RXDO

1026 11 /O GPI026, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXD1

1027 12 /O GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV

O14 i3 /o GPIO14, ADC2_CH6, TOUCH6, RTC_GPIO16, MTMS, HSPICLK,
HS2_CLK, SD_CLK, EMAC_TXD2

012 i’ /o GPIO12, ADC2_CH5, TOUCH5, RTC_GPIO15, MTDI, HSPIQ,
HS2_DATA2, SD_DATA2, EMAC_TXD3

GND 15 P e

013 . /o GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID,
HS2_DATA3, SD_DATA3, EMAC_RX_ER

SHD/SD2* 17 /O GPIO9, SD_DATA2, SPIHD, HS1_DATA2, UTRXD

SWP/SD3* | 18 /O GPIO10, SD_DATAS3, SPIWP, HS1_DATA3, U1TXD

SCS/CMD* | 19 /O GPIO11, SD_CMD, SPICS0, HS1_CMD, U1RTS

SCK/CLK* 20 /O GPIO6, SD_CLK, SPICLK, HS1_CLK, U1CTS

SDO/SDO* | 21 /O GPIO7, SD_DATAO, SPIQ, HS1_DATAO, U2RTS

SDI/SD1* 22 /O GPIO8, SD_DATA1, SPID, HS1_DATAT1, U2CTS
GPIO15, ADC2_CH3, TOUCH3, MTDO, HSPICSO, RTC_GPIO13,

1015 23 /o HS2_CMD, SD_CMD, EMAC_RXD3

- o4 /o GPIO2, ADC2_CH2, TOUCH2, RTC_GPIO12, HSPIWP, HS2_DATAO,
SD_DATAO

00 - /o GPIOO, ADC2_CH1, TOUCH1, RTC_GPIO11, CLK_OUTH,
EMAC_TX_CLK

o4 26 /o GPIO4, ADC2_CHO, TOUCHO, RTC_GPIO10, HSPIHD, HS2_DATAT,
SD_DATA1, EMAC_TX_ER

NC1 27 - -

NC2 28 - -

105 29 /O GPIO5, VSPICS0, HS1_DATA6, EMAC_RX_CLK

018 30 /O GPIO18, VSPICLK, HS1_DATA7

1019 31 /O GPIO19, VSPIQ, UOCTS, EMAC_TXDO

Espressif Systems
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ZFE Fe | KA | Uik

NC 32 - -

1021 33 l/O GP1021, VSPIHD, EMAC_TX_EN

RXDO 34 170 GPIO3, UORXD, CLK_OUT2

TXDO 35 l/O GPIO1, UOTXD, CLK_OUT3, EMAC_RXD2
1022 36 l/0 GP1022, VSPIWP, UORTS, EMAC_TXD1
1023 37 17O GPIO23, VSPID, HS1_STROBE

GND 38 P FEh,

TR

* i SCK/CLK, SDO/SDO, SDI/SD1, SHD/SD2, SWP/SD3, #i1 SCS/CMD, Ej GPIO6 & GPIOT1 ¥
TR PRI SPI flash, AT IHABIIEE.

2.3 Strapping # i
ESP32 It:A47 5 A~ Strapping & Ml, "S5 %17 6 R B
o MTDI
* GPIOD
* GPIO2
e MTDO
* GPIO5
AP A 74y “GPIO_STRAPPING” Hrix 5 /M5l strapping 1A .

Tt RGN (s, RTC B/ITMEAL. KIEEAL) g, Strapping & B R R A2 B B
e, B “07 B0 17, R ELARRR RN R i AL A

&> Strapping & IE S RN LR/ N L. WA~ Strapping 4 5 S B E TR A AN Z AL
TRV, Piss LA/ THRRFpeE Strapping 45 B H A LTI ERIAE .

SRk A Strapping WA, FH PRI AR AN N Fir/ R H P, 83 W A AL MCU ) GPIO #51] ESP32 L HL&E {7
i} 1Y Strapping & MIHL -

S5, Strapping & JIFIE 8 4 BT e AH H .
fit B Strapping & I E4N S shiFiE 253 3 .

Z¢ 3: Strapping £l

P& LDO (VDD_SDIO) Hi &
=4l 2NN 3.3V 1.8V
MTDI i 0 1
ARG EEi
=il LN SPI jE 8l THEJE R
GPIOO Fi 1 0
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2. HMESL

GPIO2 [ ] KT | 0
o ashd A, 45 UOTXD 47 E
HH LN UOTXD IE#ATE UOTXD FHIAFTH]
MTDO A 1 0
SDIO MAILAE 5 %t At I

A et BT A TR A TR A IR

B NviRits ThY T B I
MTDO NEEDs 0 0 1 1
GPIOS5 NEEDS 0 1 0 1

K

o PR DAL B SRR LA A, FERIZRECE Py LDO (VDD_SDIO) ™ Fil “SDIO MBI 248 Ay
I 3E -

* thT ESP32-WROVER #i4ilfy Flash Jt SRAM it TffHLFE (L 4% 1.8V, B AYERRALHEL A MTDI b % i
- (VDD_SDIO #iif} 1.8V).
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3. Yjhefhiik

AR T ESP32-WROVER & ESP32-WROVER-! [ &AM A T GE .

31 CPU RINfE
ESP32-DOWDQ6 Py FiAMIEHIHE Xtensa® 32-bit LX6 4hFgs. i L7k
* 448 KB i) ROM, i T2 g Uy £ B 1)
o T HdEAHE 17 520 kB H I+ SRAM
» RTC {74, % 8 KB fty SRAM, F[LI Deep-sleep BEk ¥ RTC sl il THCli A7 Kbt OPU
il
* RTC1HA7ffift, 8 kB Hy SRAM, RILAfE Deep-sleep HL i Hy b Bt 77 ]

* 1 Kbit ffj eFuse, H:r 256 bit ARG L (MAC HitikFL F 508 ) ; Hidk 768 bit fRE 44 P e, X LefE
Jr A4 flash I#sRLE F ID

3.2 4p¥ Flash il SRAM

ESP32 (2441 QSPI flash MIEFSEEHLIT s (SRAM). 11§ 2% (ESP32 FiRZH Tty iy SPI &
o ESP32 if STRpET AES BURECE IR TIRE, MIMERIFIT K3 flash B 7 A .

ESP32 AJ i i3 5 3 2 A7 1A 4 QSPI flash 11 SRAM:

o ShB flash T DA ]G 21 CPU g A H Sl 25 0] . AMET flash B KR] S2HF 16 MB.

- YW CPU #5425, — Wi BT 11 MB+248 KB, IR KL 3 MB+248 KB, 1
cache PERERTREH1 T CPU f8y #1452 B I e A1«

- YBRSSE A SRS, —REZ AT ABRSS 4 MB, SZfF 8-bit, 16-bit I 32-bit 1L

* ShES SRAM mIwL ] CPU e asiil. ShH SRAM Kl s0ff 8 MB. — ik il 4 MB. SFF 8-bit.
16-bit 11 32-bit 15[

ESP32-WROVER #1 ESP32-WROVER-I ££ % T 4 MB [t SPI Flash, 1] AR 5] CPU X523 (i), %45 8-bit., 16-bit
F1 32-bit P, FERHATFAG . ESP32-WROVER & ESP32-WROVER-| it 45 8 MB PSRAM, [ WA H £ 117
fittZs (]

3.3 Mk
WAL 40 MHz F 9.
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8. Thhedhit

3.4 RTC FRIFEEH
ESP32 R T Seilbi I B R, WTRAFER A SRR 2 [Tk
. Dhedat
- Active Bist: S APV T TARIRAS . S TTOMBI . SR D00 55 -
- Modem-sleep #isti: CPU WTiafT, APHIAIHALE . Wi-Fi/ili 4 HAFRSTH .

- Light-sleep #5x{: CPU #{54iz17. RTC fififign MAMNK LA K ULP PipibBRESZEFT . ATfTeEsii: (MAC,
FHL. RTC @i gRak M) #RSsmafiies o

- Deep-sleep #izk: CPU FIRFR/M AR5, A RTC fRi#as Al RTC AMEAb T TARRES . Wi-Fi
R 1 AR AE RTC . ULP P b #ERS AT DA T A

— Hibernation 2zt Py & 8 MHz 4515 2881 ULP HpbFRSeyy ik . RTC NAEIE g by, 1
1AM TR 11y RTC B i 23 A14E 28 RTC GPIO 7E L. RTC Wf4hig it # 5 RTC GPIO 1]
DA H A Hibernation #s e i .

B TEA A A DIRERE T A AR ) A FL R ARG, PRI LT
% 4 AFRIYIFEEA UL

YIFepE= ik i
Wi-Fi Tx packet
Active (HH5i T4E) | WI-Fi/BT Tx packet PEW, KESP32 $ AHKE Y

Wi-Fi/BT Rx iy

EREE (240 MHz): 30 mA ~ 50 mA

Modem-sleep CPU 4T TARIRAS EBHEE (80 MHZ): 20 mA ~ 25 mA
1853 (2 MHZ): 2 mA~4 mA
Light-sleep - 0.8 mA
ULP PipbBEZRAL T TARRAS 150 pA
Deep-sleep AR AR AR B M ) 7= 100 pA @1% duty
RTC %EH}3% +RTC 17 10 pA
Hibernation {UH RTC @b T TR 5 pA
KM CHIP_PU B, SR AT XHRES | 0.1 kA
K

o 7E Wi-Fi JF B 5, A S 1E Active Fll Modem-sleep i3t [AIU)#e, ThEt SAEM Rl A (b .
* Modem-sleep #XF, CPU ik [ aie b, AT CPU i i f iy St
* Deep-sleep #x(T, X ULP PpACBRERALT TAIRASHS, WTRA#RAE GPIO RARII#E 12C.

o URGATHAIIFEE BB, ULP PR B as R RS FITE T4, ADC DA 1% L2 TAE, R4
FEMAUE A 100 pA.
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4, HNEBET FER R

4. Atk A RES

TENL (ESP32 FAKIAE Y Hr /s O RIE s 5y o

el
GPIO6-11 & T2 _F4E R SPI flash, GPIO16-17 &L T840 &y PSRAM, LT 4N AT DA AL
f£— GPIO, #:ILE 6 HL A,
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5 WA4FM®

5. HWHFTE

5.1

Ha o} dpe KB A

20 e R AUE (H 0] R B R ARSI . X FUR IR BUEE, A M EX e a B AP T
ARBARRARARI D REVERRAE -

% 51 Hb e KBUE i

(iRss S8 H/IMA SN XA
VDD33 - -0.3 3.6 %
Tstore AR EE ~40 150 °C
5.2 WX TSN
# 6: @ A
(i e H/IMA AL BRME BAfL
VDD33 - 2.7 3.3 3.6 %
lvbD AN EEL YR ) A FE L 0.5 - A
T T AR ~40 85 °C
5.3 KAk (3.3V, 25°C)
* 7 HE R

(=g 24 H/IMA HAUE R HAfL
Cin (=RilEER - 2 - pF
Vin o FEL P AL 0.75 x VDD! VDD + 0.3 %
\%77 fIGH P A HL -0.3 025xVDD | V
lre [N P NCERN ) - 50 nA
Iz (M NG IR - 50 nA
Vou o FEL P S P 0.8 x VDD - v
VoL R HL P4 - 0.1 x VDD v

mHCSERL A (VDD = 8.3V, Vo = 2.64V,
los - 40 - mA

PAD_DRIVER = 3)

KPR (VDD = 8.3V, Vor = 0.495V,
lor - 28 - mA

PAD_DRIVER = 3)
Rru R - 45 - Kk
Rpp R - 45 - Kk
Vie_nrst | EN &AL FKH-F-5 A R - 0.6 vV

1. VDD & /O Myt i i, ki S% (ESP32 HARMUAR 1) ik I0_MUX,

Espressif Systems

ESP32-WROVER & ESP32-WROVER-I $ AR ##&4 V1.7



http://espressif.com/sites/default/files/documentation/esp32_datasheet_cn.pdf

5 WA4FM®

5.4 Wi-Fi S}
¢ 8: Wi-Fi S :
S8 =/ ME MR BRME B
PN 2412 - 2484 MHz
i h PH BT - * - Q2
72.2 Mbps PA #j i 2% 13 14 15 dBm
11b B PA it Zh 5% 19.5 20 20.5 dBm
RIPE
DSSS, 1 Mbps - -98 - dBm
CCK, 11 Mbps - -91 - dBm
OFDM, 6 Mbps - -93 - dBm
OFDM, 54 Mbps - —75 - dBm
HT20, MCSO - -93 - dBm
HT20, MCS7 - —73 - dBm
HT40, MCSO - -90 - dBm
HT40, MCS7 - -70 - dBm
MCS32 - -89 - dBm
LREA ]
OFDM, 6 Mbps - 37 - dB
OFDM, 54 Mbps - 21 - dB
HT20, MCSO - 37 - dB
HT20, MCS7 - 20 - dB

"B IPEX R i BB 50, A IPEX KRB AT To s 5% v i AL

5.5 (KYPFEIEEAF HHH

5.5.1 ZIk&s
O (RTPFEE A 2 e
S & B/ME | WAYE | BRME | B
R @30.8% PER - - -97 - dBm
BREBR(EE @30.8% PER | - 0 R - dBm
HAFTE R L C/ - - +10 - dB
F=FO+1MHz - -5 - dB
F=FO0—-1MHz - -5 - dB
SR O F=F0+2MHz - -25 - dB
= F=F0 -2 MHz - 35 - dB
F=F0+3MHz - -25 - dB
F = FO -3 MHz - -45 - dB

Espressif Systems 11 ESP32-WROVER & ESP32-WROVER-| $ A HA% 15 V1.7



S A ME | BAYE | BRME | A
30 MHz ~ 2000 MHz | 10 : i dBm
. 2000 MHz ~ 2400 MHz | —27 i i dBm
robLEE 2500 MHz ~ 3000 MHz | 27 - - dBm
3000 MHz ~ 12.5 GHz | 10 i i dBm
T i 36 i i dBm

5.5.2 K4ty

4 10: IR FEEE oF S R 1k

ZH A B/MA | MAUE | BOKME | B
SRPAI R S - - 0 - dBm
W yEmP K - - 3 - dBm
SEPAA) 2 47 i - 12 - +12 dBm
F=FO0+2MHz - 52 - dBm
SISV NP F=FO0+3MHz - -58 - dBm
F=FO0+>3MHz - -60 - dBm
A flavg - - - 265 kHz
A f2max - 247 - - kHz
A f2avg/A flavg - - -0.92 | - -
ICFT - - -10 - kHz
AR - - 0.7 - kHz/50 ps
T - - 2 - kHz

Espressif Systems 12 ESP32-WROVER & ESP32-WROVER-| $ A %45 V1.7



5 WA4FM®

5.6  Inljakti L ih 2k

IEERE
235 ~ 250°C

//V///?ﬁéix\\\\ B
>217°C 60 ~ 90s -1 ~-5°C/s

(& A (8]
> 30s

250

SEi=p=1d
150 ~ 200°C |60 ~ 120s
1

217
200

100 —

0 50 100 150 200 250

FEX — JBE: 25~ 150°C BffE): 60 ~ 90s FERIZE: 1~ 3°C/s

FEEX — S8R 150 ~ 200°C A[E): 60 ~ 120s

EIEER — 8E: >217°C KE: 60 ~ 90s; IEERE: 235 ~ 250°C AiE): 30 ~ 70s
BHIR — 8E: BERE ~ 180°C FEERIE -1 ~ -5°C/s

BH — BRIEEETHIER (SAC305)

Pel 2: [l gmc T 22 o £

Espressif Systems 13 ESP32-WROVER & ESP32-WROVER-| $ A HA% 15 V1.7



SWe1sAg Jissaids]

14"

L LA SR 2E I-HIAOHM-ZEAST B HIAOHM-28d4S3

HL i st

The values of Cl and C2 vary with
the selection of a crystal.
GND

z

GND

L

GND

z
VDD33 oF | T
22pF j 220F/6.3V(10%)
Cc3 —
100pF GND 40MHz+/-10ppm
VDD33 = GPI021
GND UOTXD
UORXD
co GPI022
. GPIO19
VDD33 =
X RCER:
? C4 VD33
IPEX
, NG ci2 _[e13 et _Jcto o
10uF ~ [1OuF ~ [1uF 0.1uF | Gﬁ)

GND GND  GND  GND

|36 PI023
|7BD, GPI023 PIO18
GPIO18 e
VDD3P3 GPIO5
v Lo SENSOR VP5 | YDD3P3 SD_DATA_1 o
TBD [270pF 2| SENSOR_VP SD_DATA 0 e
SENSOR_CAPP 'SD_CLK s
- SENSOR_CAPN SD_CMD
= c17 SENSOR VN8 | X ~ SWP/SD3
oo -+ == ) SENSOR_VN SD_DATA_3 SHOISD?
GND GND  [270pF Gpioss__10 | CHIP_PU SD_DATA 2 GPIOT7.
GRiG3s 11 VDET_1 GPIOT7
GPlo32 12 | YDET 2 VDD_SDIO [ GPIO16

The values of Cl4, L4 and C15
vary with the actual
selection of a PCB board.

SCKICLK R12 OR_FLASH CLK

R11

GPIO1T R13 OR__SRAM CLK

ESP32 Module:with 1.8V Flash & SRAM

32K XP GPIO16
IC I

ESP32-DOWDQ6 |

VDD33

The operating voltage for signals marked in blue is 1.8V.

) SDIO
us @
SCSIOMD 1 [os™ 6 py |5 SDusDI
FLASH CLK 6 | o\ o ; oo |-2_sboisbo
SHD/SD2 7 /HOLD(ZD WP 3 SWP/SD3
FLASH

<

}.7

=[]z I
1911 -
GND
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