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RiES

1. ik

ESP32-WROOM-32 J&— i@ 1 AL Wi-Fi+BT+BLE MCU KidH, Ihfigsik, M@ iz, AN T IREhFErL s i
BRI LS5, BIOESE M. SR MPS R4 .

IEEBLZH A% 002 ESP32-DOWDQ6 ikl *, HAW Y. HIENARES . P CPU A n] DA Rl da il . B
R AT N 80 MHz 2] 240 MHz., ] P ] DAY CPU By rLIE, I AR EhHE b A B2 A AN Ui 1 ) A5 £
RASAR Al FE AR B R B . ESP32 MK T EE AN, G A ML gy . BRI K
Wa P AL R gs, SD K. PAKRME D, &k SDIO/SPI, UART. I12S #1 12C 4,

e
* 5T ESP32 RIS H 7= A SIS S0 _(ESP32 Ho RN 1) .

B GE T R G ST  ARPIFEH TR Wi-Fi, BT 2 i g Wi-Fi SCRpROR TS Bl i e, S0 o it
fr ELRIER IR 82 ] AL P FALEE )4k BLE Beacon DAET{FS5421 . ESP32 3k 5 Y MEIR H
W/NT S pA, EHGE T b b e vl 2 B T A LA SRR M A4 i R ik 150 Mbps, R 2kt )
ZRiKF) 20 dBm, AISLBURKRTEE B TR ZGl E . ik, XFEAE BT SUERI ORI , TEmdeilE . Todfs
i . DIREDA L I 45 I < T RE AR A

ESP32 ARG LwIP 1y reeRTOS, 71 E T HFA RELHINEEIRERY TLS 1.2, it [l S OTA s
T, Iy (R P i R A2 G RS

%1 5 T ESP32-WROOM-32 {72 i A% .

#¢ 1: ESP32-WROOM-32 j™ i #ilkk

el TiH 77 A
RF AIE FCC/CE-RED/IC/TELEC/KCC/SRRC/NCC
DO Wi-Fi JAGE Wi-Fi Alliance
W FAIE BQB
HRINIE RoHS/REACH
Wi CIECS HTOL/HTSL/UHAST/TCT/ESD
. 802.11 b/g/n (802.11n, R 150 Mbps)
Wi-Fi Kis A-MPDU Fil A-MSDU 34, 3735 0.4 us {54l
MR 2.4 GHz ~ 2.5 GHz
e AW v4.2 BR/EDR fil BLE 47
HA-97 dBm R NZIF B2l
W Uil Class-1, Class-2 fl Class-3 % 44
AFH
A CVSD #11 SBC 4
IREE(E B R 1 ESP32-WROOM-32 # R #i#% 45 V2.9




RiES

el i H A
KT SD . UART. SPI. SDIO. I?C. LED PWM. H#L PWM, I2S. IR,
kit giEs . GPIO, s =filiifL &t . ADC, DAC
AR PR 1%
R TR 40 MHz 54 ¥
£ 5, SPI flash 4 MB
o TAEHE/EHREE | 3.0V~36V
TAERR SE45: 80 mA
(LS EENEE fe/h: 500 mA
BWCTAEREEERE | 40°C~+85°C
ESE NN (18.00+0.10) mm x (25.50+0.10) mm x (3.10+0.10) mm

LR @
(MSL)

FH 3

IREER R
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2. F i L

2. X

2.1 FHAL R
Keepout Zone
1 Z' GND GND E 38
2 Z' 3V3 1023 E 37
3 i' EN 1022 E 36
4 Z' SENSOR_VP TXDO E 35
5 i' SENSOR_VN RXDO E 34
6 Z' 1034 29 GND 1021 E 33
7 i' 1035 NC |( 32
8 i| 1032 1019 E 31
9 Z' 1033 1018 E 30
10 Z' 1025 105 E 29
11 Z' 1026 1017 E 28
12 Z' 1027 1016 E 27
13 i' 1014 104 [ 26
uploe 2 2 8 8 2 2 8 82 3 w[dsx
[N A A AI A A AT AT AT TA]
& 1: ESP32-WROOM-32 %5l ) (Thidike)
2.2 e X
ESP32-WROOM-32 4 38 N&hl, FikHiARS W3 2.
# 2 FHe L
HFR s XA | Pifg
GND 1 P 2
3v3 2 P e
EN 3 I fERERRAL, m PR
SENSOR_VP | 4 | GPIO36, ADC1_CHO, RTC_GPIO0
SENSOR_VN | 5 | GPIO39, ADC1_CH3, RTC_GPIO3
1034 6 | GPIO34, ADC1_CHB, RTC_GPIO4
1035 7 | GPIO35, ADC1_CH7, RTC_GPIO5
030 g /o GPIO32, XTAL_32K_P (32.768 kHz {4 #&#i A), ADC1_CH4, TOUCHO,
RTC_GPIO9
IREEE ERHE 3 ESP32-WROOM-32 $ A :i#s 4 V2.9




2. F i L

HR o | KRB | D

033 9 /O GPIO33, XTAL_32K_N (32.768 kHz f % 1), ADC1_CH5, TOUCHS,
RTC_GPIO8

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

1026 11 l/O GPI1026, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXD1

1027 12 l/O GPI027, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV

014 13 e GPIO14, ADC2_CH6, TOUCHB, RTC_GPIO16, MTMS, HSPICLK, HS2_CLK,
SD_CLK, EMAC_TXD2

012 14 /O GPIO12, ADC2_CH5, TOUCHS, RTC_GPIO15, MTDI, HSPIQ, HS2_DATA2,
SD_DATA2, EMAC_TXD3

GND 15 P e

013 16 /O GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID, HS2_DATA3,
SD_DATAS, EMAC_RX_ER

SHD/SD2* 17 e GPIO9, SD_DATA2, SPIHD, HS1_DATA2, U1RXD

SWP/SD3* 18 l/O GPIO10, SD_DATA3, SPIWP, HS1_DATAS, U1TXD

SCS/CMD* 19 l/O GPIO11, SD_CMD, SPICS0O, HS1_CMD, U1RTS

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

SDO/SDo* 21 l/O GPIO7, SD_DATAQ, SPIQ, HS1_DATAQ, U2RTS

SDI/SD1* 22 l/O GPI08, SD_DATA1, SPID, HS1_DATA1, U2CTS

015 o3 /O GPIO15, ADC2_CH3, TOUCHS, MTDO, HSPICSO, RTC_GPIO13, HS2_CMD,
SD_CMD, EMAC_RXD3

02 o4 /O GPI02, ADC2_CH2, TOUCHZ2, RTC_GPIO12, HSPIWP, HS2_DATAO,
SD_DATAO

100 25 l/0 GPIOO, ADC2_CH1, TOUCH1, RTC_GPIO11, CLK_OUTT1, EMAC_TX_CLK

04 o6 Ve GPI04, ADC2_CHO0, TOUCHO, RTC_GPIO10, HSPIHD, HS2_DATA1,
SD_DATA1, EMAC_TX_ER

1016 27 l/O GPIO16, HS1_DATA4, U2RXD, EMAC_CLK_OUT

1017 28 l/O GPIO17, HS1_DATA5, U2TXD, EMAC_CLK_OUT_180

105 29 l/O GPIO5, VSPICSO0, HS1_DATAG, EMAC_RX_CLK

1018 30 l/O GPIO18, VSPICLK, HS1_DATA7

1019 31 l/O GPIO19, VSPIQ, UOCTS, EMAC_TXDO

NC 32 - -

1021 33 l/O GPI021, VSPIHD, EMAC_TX_EN

RXDO 34 l/O GPIO3, UORXD, CLK_OUT2

TXDO 35 l/O GPIO1, UOTXD, CLK_OUT3, EMAC_RXD2

1022 36 l/O GPI022, VSPIWP, UORTS, EMAC_TXD1

1023 37 I/0 GPIO23, VSPID, HS1_STROBE

GND 38 P FEHb

X

* i SCK/CLK, SDO/SDO, SDI/SD1, SHD/SD2, SWP/SD3, Fil SCS/CMD, Ejl GPIO6 % GPIO11 I i#424541 I
Heniry SPI flash, AEBUH T ILABIIHE

IREER R

4 ESP32-WROOM-32 AR #AE 5 V2.9




2. F i L

2.3 Strapping & A

ESP32 345 5 /> Strapping 4, T &% FT 6 H KRB :
e MTDI

GPIOO

GPIO2

MTDO

GPIO5
AT AR AT A “GPIO_STRAPPING” 13X 5 A~ il strapping FA{E .

B R ARG (EREN, RTCHE MR, KIEEN) HOTHdfEs, Strapping 48 BIXT - R 6%
PP, B <07 B 17, BRI A s

E—~ Strapping & HHFS SR N ERL/ TR MR —A> Strapping 48 B BA SR EERE s Y SN L B AL
TrRGURE, WSS BB TR Strapping 4B A HL-FHERA(E

Az Strapping HOEL, i AT AR AN B/ LR, s 7 3261 MCU ) GPIO sl ESP32 1St fir
JEH iy Strapping BT

AT, Strapping 48 IS8 4 I 2h GEAH ] .
fiil # Strapping & I £ S B iE S H#% 3 .
¢ 3: Strapping # 4

W LDO (VDD_SDIO) HiJE

=gl AN 3.3V 18V
MTDI i 0 1
R )J58hi
EH RN SPI sl NEH R
GPIOO i 1 0
GPIO2 Thr IE S T5 0
G0 )ashit R, #Eii UOTXD $TH)
(egiill NN UOTXD IE#4T E UOTXD EHIARFTEN
MTDO Hr 1 0
SDIO MU= 4 A i i B )7

- ik TR RAE TR UTRAE TR AE TR REE

’ BT sipitihe Nt TR
MTDO i 0 0 1 1
GPIO5 0 0 1 0 1

UK

o BT DA AL AR AR A, TERBR SO P LDO (VDD_SDIO) HIFE” Fil “SDIO AL 24 Ak
R R
o HHAINE T 3.3V SPIflash, FTDALHLERAER MTDI % 1,

IREEE ERHE 5 ESP32-WROOM-32 $ A :i#s 4 V2.9



A gk | ESP32-WROOM-32 (45 MEHFI L fE -

31 CPU R I A47hk
ESP32-DOWDQS Py i S1AE Xtensa® 32-bit LX6 MCU. }- [ 77k 04 -
* 448 KB 1ty ROM, HIFHLIT R shFI A% RE T
o T ERRITE 2 F7i#Y 520 KB Jr | SRAM
* RTCHRyt{rfifh, Jy 8 KB (1) SRAM, WILIE Deop-sioep it I RTC i i 40l oA & CPU
PilF
o RTC 1@ifrfitse, y 8 KB Iy SRAM, A PAE Deep-sleep izt T #l b BE 27 il

* 1 Kbit [t eFuse, Hr1 256 bit }yF 4% i (MAC HEHALE 508 ) ; HiAx 768 bit 35844 ] FRYT, 26k
Jy AL 4 flash % FiEs v 1D

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 if i i # G 717 1 4M ik QSPI flash I SRAM:
o SN flash BT LA IR S CPU 5 4Rl S 2 ] -

- YWLTE] CPU H5- 25 [E I, — a2 nTWLS 11 MB + 248 KB, #ISR-—RBkAid 3 MB + 248 KB,
W cache P& AT AE H1 T CPU AP UM P I o

- YBRSSE A SRS, —REZ AT ABRSS 4 MB, SZfF 8-bit, 16-bit I 32-bit 1L
* HhiB SRAM mILSE] CPU ifaasfi). — W WUl 4 MB. SCHF 8-bit. 16-bit I 32-bit il

ESP32-WROOM-32 4, T 4 MB 1j SP! flash, 4 ESP32 944 GPIO6, GPIO7, GPIO8, GPIO9, GPIO10
A1 GPIO o X ANANE A #EUH T HAb D fE .

3.3 MWk
AL 40 MHzZ fhdik.

3.4 RTC FRIpFEEH
ESP32 R T Seilbi I B R, WTRAFER I SRR 2 [T )45k
ST ESP32 FE R IR IFER R HIHUMLIEE, 1L (ESPS2 S AMM ) PEidi “RTC AEIREA".

IREEE ERHE 6 ESP32-WROOM-32 $ A :i#s 4 V2.9



4. Sk AE T FotE R B

4. Atk A RES

PRI, _(ESP32 ARG A M EE O AL B 31 .

el
GPIO6-11 & FI-F 44540 _E ) SPI flash, HEAMERT AR GPIO6-11 PASMYE— GPIO, LT 6 JHIEE .

IREEE ERHE 7 ESP32-WROOM-32 $ A :i#s 4 V2.9



5 WA 4

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
AR D BEVE B . W TARRAHESH K 5.

% 4 Hob e KBUE i

5 24 H/IMA SN Z2¥v2
VDD33 At -0.3 3.6 v
loutput 1O %y B HL IR - 1,100 mA
Tstore IR EE ~40 150 °C

1. R 10 % H B R IR £ 25 °C iR, VDD3P3_RTC, VDD3P3_CPU, VDD_SDIO =A™ Y 45 Il 4
H s T BB . USRS TARIRGS 24 /i), 3RBIEH TAE. Hio VDD_SDIO HLFIs Y4 BIAS [ 5 i
Bz flash /5% PSRAM fi%5 B4 .

2. XTHIFEEIES% (ESP32 B AMAE Y M2 I0_MUX,

5.2 W LR

* 5 @A

5 ZH H/IMA AL BRIE HfL
VDD33 (LgEENEENEN 3.0 3.3 3.6 %
lvbp AN LR ) A L LR 0.5 - A
T TAEIRE ~40 85 °C
5.3 HimH At 3.3V, 25 °C)
# 6: FHFH M 3.3V, 25 °C)
(i £ H/MA HMAUY | R B
Cin ERRA - 2 - pF
Vrin o FEL P AL 0.75xVDD! VDD'+0.3 | V
Vi I HL P4 A FR -0.3 0.25xVDD!| V
lre IR R P NGER ) 50 nA
l7r SR B P NCER) - 50 nA
Vou o L4 L R 0.8xVDD! - v
Vor R HL P4t L 0.1xVDD! | V
1R FELSPRL LR VDD3P3_CPU Hi s 1 2 40 - mA
los (VDD! =3.3V,Vpy >=2.64V, | VDD3P3_RTC H Jets ! 2 40 - mA
TR B B R A B K ) VDD_SDIO Hi Jil - 3 20 - mA
IR P R
lor (VDD! = 3.3V, Vo, = 0.495 V, 28 - mA
A R A 5 R R Ry A K )

IREER R
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5 WA 4

75 S H/ME HAE | KE FANL

Rpeu ot avaz:N e - 45 - kQ

Rep R AN E - 45 - kQ

Vi _nrst | CHIP_PU KIS A K - A& - - 0.6 Vv
IR

1. VDD & /O ik B i, ¢ T HUFINGE S% (ESP32 FARASEATY Pk I0_MUX,
2. VDD3P3_CPU #1 VDD3P3_RTC H J5ba & Il i) BAAN 45 T 1z P e 287 T S e B8 s s/, A2 40 mA i/ Ng 2 29

mA,

3. VDD_SDIO Hi sy & I 45 142 flash FiI/l PSRAM (487 i«

5.4 Wi-Fi 5§
# 7: Wi-Fi SHig5k

24 M R/ ME HLAUAE HROR{E XA

ARSI ! - 2412 - 2484 MHz

iy i BEAL 2 - - Wyl 2 | - Q

R 3 11n, MCS7 12 13 14 dBm
11b i 17.5 18.5 20 dBm

REPE 11b, 1 Mbps - -98 - dBm
11b, 11 Mbps - -89 - dBm
11g, 6 Mbps - -92 - dBm
119, 54 Mbps - ~74 - dBm
11n, HT20, MCS0 - 91 - dBm
11n, HT20, MCS7 - ~71 - dBm
11n, HT40, MCS0 - -89 - dBm
11n, HT40, MCS7 - -69 - dBm

CSEEN ] 119, 6 Mbps - 31 - dB
11g, 54 Mbps - 14 - dB
11n, HT20, MCS0 - 31 - dB
11n, HT20, MCS7 - 13 - dB

1. ARSI A A X A AL AR o P T ARG B T AR
2. i IPEX R B4 th AT 50 Q, AT IPEX R T JoFG XKE 4 th T
3. MRAE M EOAIEREER, T AT H AR

IREER R

ESP32-WROOM-32 F AR HiA&45 V2.9




5 WA 4

5.5 IR FEE A St
5.5.1 Bk

% 8: (IRIFEHE A W e R T

ZH &1 B/ME | BAUE | mKE | R
i) @30.8% PER - - 97 - dBm
RN ES @30.8% PER | - 0 - - dBm
EAFEM S C/ - - +10 - dB
F=FO0+1MHz - -5 - dB
F=F0-1MHz - -5 - dB
E— F=F0+2MHz - 25 - dB
F=F0-2MHz - 35 - dB
F=F0+3MHz - 25 - dB
F=F0-3MHz - 45 - dB
30 MHz ~ 2000 MHz | ~10 - - dBm
. 2000 MHz ~ 2400 MHz | —27 - - dBm
e 2500 MHz ~ 3000 MHz | 27 - - dBm
3000 MHz ~ 12.5 GHz | —10 - - dBm
HIH - -36 - - dBm
5.5.2 KIS
2 O (KD REW A K St d ek
S5 %A B/AME | BAUME | RRE | R
SR S % - - 0 - dBm
TR CT DI N - - 3 - dBm
SFIARIT g 3 - 12 - +9 dBm
F=F0+2MHz - 52 - dBm
SRIE KSR F=FO+3MHz - -58 - dBm
F=F0+>3MHz - 60 - dBm
A flavg - - - 265 kHz
A f2max - 247 _ _ Kz
A f2avg/A flavg - - -0.92 - -
ICFT - - ~10 - kHz
LR ST - - 0.7 - kHz/50 us
e - - 2 - kHz

IREEE ERHE 10 ESP32-WROOM-32 $ A :i#s 4 V2.9



5 WA 4

5.6  Inljakti L ih 2k

IEERE
235 ~ 250°C

m B
>217°C 60 ~ 90s -1 ~-5°C/s

(& A (8]
> 30s

250

e X

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 £

IREEE ERHE 11 ESP32-WROOM-32 $ A Hi#% 4 V2.9



EEE i

R

ch

6'2A I AE 28-N00YM-2£dST

HL i B PP

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

GND

S
3

o)
z
S
B XIN  GND '_{

-
2
3
g
ci %
VDD33 220F] ~
c3 c20 - onD
100pF T 40MHzZ+/-10
DUDI I’ GND I GPI021
VDD33 = = = R1_20K(5%)
GND GND UOTXD
cs| los UORXD
GPI022
co onF/6.3v(10% GPIO19
0.1uF GND: || -
VDD33 = ol ol VDD33
GND = |
cn ci2 c13 c10 % éééf‘f‘ééggggé
2ZEOKE00
1UF] 100F| 10uF 0.1uF UU>;§>5385%2‘
= = = = g VDD_SDIO
0 i i 0 o
ANTH GND GND GND GND oo S om 103
14] T8O, LNA_IN GPIOT8 R v @
VDD3P3 GPIO5
PEEANT c15] ul e SENSORVPe—| VDD3P3 SD_DATA 1 ponL SCSICMD_11ycs g i
8o Te0C  [eroeF SENSOR VP SD_DATA 0 SO sckieLK 6 g
SENSOR_CAPP SD_CLK STCHD cLK DO
SENSOR_CAPN SD_CMD 2
1 1 _fe7 SENSOR VNB | SENSOR VN SD_DATA_3 55 oo SHDISDZ 74 o0 & we
= = = CHIP_PU SD_DATA 2
GND  GND GND ggg 1 ) VDET_1 ~GPIOT7 gg PIOT7 FLASH
GPiosz 12 | YDET:2 VPD_SDIO [755 GPIO16
LHo%z 12 1 3ok xp GPIO16
o P =
2 GND
%, c18 vDD_SDIO
The values of Cl4, L4 and Cl5 Zoon b f—
- xaddg_SvoNgw TUF
vary with the actual x‘gggggéggggg I
selection of a PCB board. BE0E=55550600 GND
ESP32-D0WDQG T U
vDD33

ol o

PIO14
oT
PIO
O:
o]
PIO.

TTowr

e GND

5
2

SDISD1
SDO/SDO
SWP/SD3

[lrenp

Pin.2 ot
3v3 ESD3.3v88D-C
VDD33

Pin.3
CHIP_PU/EN

CHIP_PU
Pin.4
SENSOR_VP

SENSOR VP
Pin.5
SENSOR_VN

SENSOR VN
Pin.6
1034

GP1034
Pin.7
1035

GPIO35
Pin.8
1032

GPIO32
Pin.9
1033

GPI033
Pin.10
1025

GP1025
Pin.11
1026

GP1026
Pin.12
1027

GPI027
Pin.13
1014

GPIO14
Pin.14
1012

GPIO12

& 3: ESP32-WROOM-32 Hi % J5if ]



7 S ERIEA

7. AMH R

VDD33VDD33
1] [10uF
c2| [0.1uF + ‘|||'GND
GND UART DOWNLOAD
R1 GND U1 =
TBD = 39 U1
1 P_GND ﬁsa -
|_—2 GND1 GND3 57 1023 |+
GND-||| C3 ||TBD_[EN 3| 3vs 1023 | 756 1022
[ i © SENSOR_vP_4 | EN 1022 755 XD HpGND
SENSOR_VN_5_| SENSOR VP TXDO =34 RXD |
631 — 6| SENSOR_UN RXDO |53 ook
05 > 1034 1021 (55
1032 8 :832 |o'\£ 31 1019
1033 9 30 1018
5oz o 1033 1018 [—5g o5
026 1| 1025 105 28 017
o7 > 1026 1017 (57 76
£ 1027 1016 [55 5
= 1014 104 [—5¢ 56 |
1012 100 {[1.enD
N
oo ) ~© -
2588258058 N
O2nnOOonnZE 2
2RISR BOOT OPTION
uz GND_| |
MTMS | RAARRR— IS = |adolaldolw
2 Moa DI N =
MTDI 73 MR NTCK alolooala| |C
MTCK 4 KR AG0R_MTDO
MTDO
JTAG

MTDI should be kept at a low electric level when powering up the module.

Pl 4: ESP32-WROOM-32 bl 581 &

ey
o MTDI BARHFRHL T

* ESP32-WROOM-32 & 89, AIPAAMREEFEAR . 7 MR8 AR R AR , 5A DR BT B R B
o SHERPRE T RN RO BERL IR, EN AL EHN RC iR . RC MHEBCH R=10k2, C=0.1pF, #

BEARTEADY P iR SE R

FARBAE AT AR L PR _E RS e MO 1) b SR LI e A TR o U8 1 i) b A S (St e [ il 2% (ESP32

Discharge Circuit

CAP Added By User

VCC ..O................ .O..........:

° ° ® °
1o—"02 W1 D1 : VDD33

° ° ® °
. oo |+t .
° o: °
. .. Bulk CAP ¢ | ESP Module
. .. .
M R2S ¢ .
. 1K o ——OGND
L] L]
L] L]

¢l 5: VDD33 jif i 1l

IREER R 13

ESP32-WROOM-32 AR #AE 5 V2.9
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