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1 Ak

1 ik
ESP32-WROOM-32U # ESP32-WROOM-32D J2 5k #%id /] A Wi-Fi + Bluetooth + Bluetooth LE MCU #i4H, 2

RESRON, M)z, ATAM TARIFEL I ER M ZE AN EoRAR R AL 55, PIITE-S S . EBUAA MP3 fi#hD
%o

5 ESP32-WROOM-32D ‘A[h]fi) &, ESP32-WROOM-32U £E1% T — AR &Ry, ROTEIE ILEETY 10,
AR NS TR WAL, AR b sk, 31 %) T ESP32-WROOM-32D Al
ESP32-WROOM-32U [ $iks 5t 1

#¢ 1: ESP32-WROOM-32D & ESP32-WROOM-32U *}Lb#%

YR ESP32-WROOM-32D ESP32-WROOM-32U

oA ESP32-DOWD ESP32-DOWD

SPI Flash 32 Mbit, 3.3V 32 Mbit, 3.3V

bhR 40 MHz 40 MHz

KE Mk PCB Kk SN RE IS, FRILEIME RN
%gﬂﬁ#@ 18 x 25.5x 3.1 (P£ILE 6) 18x 19.2 x 3.2 (FEILIE 7)

fii: mm)

F I i ] LA 3 UL 4

ESP32-WROOM-32D #il ESP32-WROOM-32U Wi £i i #%.Lo2 ESP32-DOWD i Jr, #uth J1J@ T ESP32
27, BAWYRE, BEMARER . PIA CPU R AR A . BB A9 IR 15 o 80 MHz ] 240
MHz. F PRl ADIWE CPU B LU, A1 AR DG b AL B g R AN T M s ) S MB  PR AR A e S EAS AL 2 17 1
BUfE. ESP32 sl T &SI, WAEHR AU BIL R . RIS, SD Rim . PAKMED . mik
SDIO/SPI, UART, 12S il 12C 4.,

B
KT ESP32 AU A i AL S U S IS0 _(ESP32 RIS AT

PSR TG0 . ARDFEHE R Wi-Fi, BT 2 i Wi-Fi SCRAOCIE R A5 3, o Schfamad i
A B R R 5 T S P ALE PSR FALEEE ) # Bluetooth LE Beacon PAET{F 544 ll. ESP32 ith
Jr BIRERR L /N T 6 pA, (A HGE A T AL f ) W] SRR A . AR SRR B % S % = 15 150 Mbps,
KK P33k 20 dBm, LI KRB I LGRS . B, X EATTISE BRI, TEm M
JE. ToEABREE R DIFELA S 0 48 B3 25 7 Ta M RE A A

ESP32 i #/E RS R LwIP ) freeRTOS, s& N E 7AFA BECH DI AERY TLS 1.2, St R [l w23 OTA g
TR, 7 AR KA Z SR AR T

% 2 5| T ESP32-WROOM-32D F1 ESP32-WROOM-32U Ft:[a] (7= S A

% 2: ESP32-WROOM-32D & ESP32-WROOM-32U ™ i Bk

25 WiH 77 A

RF iAiiE 1, ESP32-WROOM-32D i 51 ESP32-WROOM-32U i
s Wi-Fi (A3 Wi-Fi Alliance
e+ —

WA BQB
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%51 =] P
FRERIAIIE REACH/RoHS
i Al EEE HTOL/HTSL/UHAST/TCT/ESD
. 802.11 b/g/n (802.11n, #HEFE % 150 Mbps)
Wi-Fi P A-MPDU #1 A-MSDU 345, 375 0.4 ps 5478 b
%W%ﬁ¢bﬁ$ﬁ 2412 ~ 2484 MHz
MY #54 Bluetooth v4.2 BR/EDR #iI Bluetooth LE #5i
HA7-97 dBm R NZIF Bl#
T S Class-1, Class-2 fl Class-3 K 5}#%
AFH
B CVSD FI SBC #4ii
SD . UART. SPI, SDIO, 12C., LED PWM, HiflL PWM., I2S. IR,
Bz 0 Bkt gis . GPIO, HizefififeEes. ADC. DAC. W%
01 (TWAI®), 3675 1ISO11898-1 #pil (CAN #i55 2.0)
Jr AL A IR A% B
LR 40 MHz 54
T £E % SPI flash ! 4 MB
TAEH /B H 3.0V~36V
TAErLR SEFY: 80 mA
AL FE HRL /N 500 mA
igiﬁﬂﬁﬁﬁm 40 °C ~ 485 °C
TR S (MSL) | 454K 3
s

1. AR 472 HIIEE 8 MB flash 2k 16 MB flash A4 .
2. A7 ATE K40 °C ~ +105 °C TAEMEE IR B 1 i IR U2 . =il i H R S & 4 MB flash,
3. ARG RS H R i T H.,

IREER BB
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2 EME

2 e X

2.1 FHAL )

Keepout Zone
1P| aND GND |( 38
2 D| avs3 1023 E 37
3 D| EN 1022 E 36
4 i| SENSOR_VP TXDO E 35
5 z| SENSOR_VN RXDO E 34
6 i| 1034 1021 |q 33
39 GND

7 i| 1035 NC |( 32
8 z| 1032 1019 E 31
9 Z| 1033 1018 E 30
10 i| 1025 105 E 29
11 i| 1026 1017 E 28
12 z| 1027 1016 E 27
13 ﬂ 1014 104 | 26

Q 5 o o 2 o o » °o = I:
14 i| 1012 £ 2 g g 5 & g 9 = g 100 | 25
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ESP32-WROOM-32U &4 2% |- i 2k IX. (keepout zone), 44 I /Al ESP32-WROOM-32D —## .,

2.2 e X

ESP32-WROOM-32D #il ESP32-WROOM-32U #5 38 M ll, B AHkE L% 3.

< 30 e X
HFR I | RA | TiRE
GND 1 P | B
3V3 2 P | fit
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ZFR ' | KA | Thg
EN 3 | fRERIA, mHPARL.
SENSOR_VP 4 I GPI036, ADC1_CHO, RTC_GPIOO0
SENSOR_VN 5 I GPIO39, ADC1_CH3, RTC_GPIO3
1034 6 I GPI0O34, ADC1_CH6, RTC_GPIO4
1035 7 | GPIO35, ADC1_CH7, RTC_GPIO5
1032 8 I/0 | GPIO32, XTAL_32K_P (32.768 kHz fi#k#Hi A), ADC1_CH4, TOUCH9, RTC_GPIO9
1033 9 I/0 | GPIO33, XTAL_32K_N (32.768 kHz jit#E#HiH), ADC1_CH5, TOUCHS, RTC_GPIO8
1025 10 I/0 | GPIO25, DAC_1, ADC2_CH8, RTC_GPIO8, EMAC_RXDO
1026 11 I/0 | GPIO26, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXD1
1027 12 I/0 | GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17, EMAC_RX_DV
014 13 /O GPIO14, ADC2_CH6, TOUCHS6, RTC_GPIO16, MTMS, HSPICLK, HS2_CLK,
SD_CLK, EMAC_TXD2
012 14 /O GPIO12, ADC2_CH5, TOUCHS5, RTC_GPIO15, MTDI, HSPIQ, HS2_DATAZ2,
SD_DATA2, EMAC_TXD3
GND 15 P B
013 16 /O GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID, HS2_DATAS,
SD_DATAS, EMAC_RX_ER
SHD/SD2* 17 I/O0 | GPIO9, SD_DATA2, SPIHD, HS1_DATA2, UTRXD
SWP/SD3* 18 I/0 | GPIO10, SD_DATAS, SPIWP, HS1_DATA3, U1TXD
SCS/CMD* 19 I/0 | GPIO11, SD_CMD, SPICS0, HS1_CMD, U1RTS
SCK/CLK* 20 I/0 | GPIO6, SD_CLK, SPICLK, HS1_CLK, U1CTS
SDO/SDOo* 21 I/0 | GPIO7, SD_DATAO, SPIQ, HS1_DATAQ, U2RTS
SDI/SD1* 22 I/O | GPIO8, SD_DATA1, SPID, HS1_DATA1, U2CTS
015 o3 Ve GPIO15, ADC2_CH3, TOUCH3, MTDO, HSPICS0, RTC_GPIO13, HS2_CMD,
SD_CMD, EMAC_RXD3
102 24 I/0 | GPIO2, ADC2_CH2, TOUCH2, RTC_GPIO12, HSPIWP, HS2_DATAO0, SD_DATAO
100 25 I/0 | GPIOO, ADC2_CH1, TOUCH1, RTC_GPIO11, CLK_OUT1, EMAC_TX_CLK
04 6 /O GPIO4, ADC2_CHO, TOUCHO, RTC_GPIO10, HSPIHD, HS2_DATA1, SD_DATAT1,
EMAC_TX_ER
1016 27 I/0 | GPIO16, HS1_DATA4, U2RXD, EMAC_CLK_OUT
1017 28 I/0 | GPIO17, HS1_DATA5, U2TXD, EMAC_CLK_OUT_180
105 29 I/0 | GPIO5, VSPICS0, HS1_DATAG, EMAC_RX_CLK
1018 30 I/0 | GPIO18, VSPICLK, HS1_DATA7
1019 31 I/0 | GPIO19, VSPIQ, UOCTS, EMAC_TXDO
NC 32 - -
1021 33 I/0 | GPIO21, VSPIHD, EMAC_TX_EN
RXDO 34 I/0 | GPIO3, UORXD, CLK_OUT2
TXDO 35 I/0 | GPIO1, UOTXD, CLK_OUT3, EMAC_RXD2
1022 36 I/0 | GPIO22, VSPIWP, UORTS, EMAC_TXD1
1023 37 I/0 | GPIO23, VSPID, HS1_STROBE
GND 38 P B
At T8 (NRND)
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K

* 4§ SCK/CLK, SDO/SDO, SDI/SD1, SHD/SD2, SWP/SD3, #l SCS/CMD, EJl GPIO6 % GPIO11 Jii i et |-
LR SPl flash, ANEUUHTF HAY)6E.

2.3 Strapping A
ESP32 445 5 A~ Strapping B M, A/ Z% &7 6 ML
o MTDI

GPIO0

GPIO02

MTDO

GPIO5
BRI ABER A s “GPIO_STRAPPING” X 6 M strapping FfH.-

B R ARG (EREN. RTC H WAL, REREN) HOTHdfEs, Strapping & M- REEH 76
BB, B <07 B 17, I EARFR RN A R

&> Strapping & I#S S EH NFB_ LR/ THL. WSR—> Strapping 4 Bl A S s T H A SN B AL
TRFHPUIRE, s B4/ TR s E Strapping 45 B A LRI (E .

ez Strapping F(EL, PRI RARZ AN i/ iR PR, 50 B EHL MCU Yy GPIO $5:fi ESP32 RIS {i
OB Strapping 45 B HL S o

ST G, Strapping 45 BI85 1 2 REAH ] o
Ji ¥ Strapping & IR R4S shiF=E S 53 4

¢ 4: Strapping i

W& LDO (VDD_SDIO) HiJE
gl 2RI 3.3V 1.8V
MTDI THr 0 1

R4t
gl EN SPI J5 gt TEUF
GPIOO A 1 0
GPIO2 X T HK T 0
ARG Eshid i, fEd UOTXD $THI
=gl 2RI UOTXD IEF4T B UOTXD | HL AT E)
MTDO A 1 0

SDIO WA =4 A th i)

FEEREE | FREUTRAE | LTHERER | BIHIREE
=gl BN | PR | ETRER S | FEEEE | ETHE RS
MTDO i 0 0 1 1
GPIO5 s 0 1 0 1

B
o [PFRTPAE S BCE LA AR UL, FER B “PE LDO (VDD_SDIO) HUJE” il “SDIO MG 55 A%

AL T % (NRND)
IRE(E AR 10 ESP32-WROOM-32D & EP32-WROOM-32U FARERE A v2.3
RS R




2 EME

I BE «
o PUNBIAINE T 3.3V SPIflash, FrPA EHIEARER MTDI 1.
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AR T ESP32-WROOM-32D Fil ESP32-WROOM-32U )44 f1 3 fig

3.1 CPU fIpuf¥

ESP32-DOWD P& AU I Xtensa® 32-bit LX6 MCU., J FAEfituds:
* 448 KB ) ROM, JTHF Azl e 1
o JITHIEFIFE A7) 520 KB i SRAM

o RTC Peifritiak, A 8 KB 11 SRAM, 1 AYE Deep-sleep X~ RTC 53l F T X A7 DA S # &
CPU 51

o RTC Mgdifrfifas, b 8 KB iy SRAM, W] LATE Deep-sleep HiaX N ibpak BaR5 1

e 1 Kbit ffj eFuse, Hr 256 bit HESFL L (MAC HihEFLE B35 ; Hi4: 768 bit {1545 F PFERE, X i
LR flash s AGE B 1D

3.2 AN Flash #il SRAM

ESP32 %L~k QSPI flash I SBEVLE RS (SRAM), IR &% (ESP32 #i A& Ty i SPI &
7. ESP32 iA R ET AES WRECE IR IIRE, MR & # flash W pgFE P FIEd -

ESP32 A3 1 & wh 254715 11 418 QSPI flash I SRAM:
o SRR flash BT PA[F] B L2 CPU 454 F1 H 38t 25 17]

- LphitE] CPU 4:'5 ZSIA, —IREZ AT 11 MB + 248 KB, 15—k Bt t 3 MB + 248 KB,
| cache PEREFT BB H T CPU ()4 152 T [ A1

= YBRSEN A SR SR, —REZ AT ABRSS 4 MB, SZfF 8-bit, 16-bit I 32-bit 1L
* HhiB SRAM mILSSE] CPU %flaasii). — WL i WUf 4 MB. SCHF 8-bit. 16-bit I 32-bit P51l

ESP32-WROOM-32D #il ESP32-WROOM-32U £ 5 T 4 MB ) SPI flash, 4 ESP32 [1y4% il GPIO6, GPIO7,
GPIO8, GPIO9, GPIO10 1 GPIO11, X SANE A 28 T HiAth T g

3.3 Mk
WAL 40 MHZ .

3.4 RTC AMILIEE P
ESP32 R H T Jeitng i A BB R, W AFEA IR B T REA 2 1] Y48k .
AT ESP32 FEAS R B FEA A R B EE, £ CESP32 AR FIAE 1) ey “RTC FIKRIhFEAS R,

AHERE T Hi% T (NRND)
IRE(E AR 12 ESP32-WROOM-32D & ESP32-WROOM-32U # R#iks 45 v2.3
RS R




4 B AL R

4 Atz Rtk kes

PRI, _(ESP32 ARG A M EE O AL s T .

AR
GPIO6-11 B\l F a4 42 iy SPI flash, HEAME AT A R GPIOB-11 PAAMNAAT— GPIO, TEILETT 6 JRHEA .

AHERE T Hi% T (NRND)
IRE(E AR 13 ESP32-WROOM-32D & ESP32-WROOM-32U # R #iks P v2.3
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5 HUTHFE

5 AR

5.1  #akf i KBUE

7 HH 24 X B R (R PT BE S B R AR o 3 RS AUEH, AW M EX 8O B 4 TR
REARHESEARI S RETERAE . W TR S %K 6.

4 50 e KBUE i

5 S B/ME | BKME | AL
VDD33 R ENES -0.3 36 |V
loutput 1O %yt f L I - 1,100 | mA
Tstore AFAR B2 -40 105 | °C

1. B 10 i th SRR A2 (1 25 °C Bigili 2, VDD3P3_RTC, VDD3P3_CPU, VDD_SDIO =~ Hi il 1 4 i
R FE R . ARG TR 24 /S, D5REIE® TAE. Jorp VDD_SDIO HUSIsRIY A I A (45 1
% flash I/l PSRAM A4 1l .

2. XTHIRIES% (ESP32 fi AR 1) Hiskrh3 I0_MUX.

5.2 WU

A% 6 T

75 S w/ME | BBYE | SR | BB
VDD33 ML 3.0 3.3 36 |V
lvpp AR R YR Gt F R AL 0.5 - - A

T TAEREER ~40 - 85 | °C

5.3 Hn A EE 3.3V, 25 °C)

&7 HE b 3.3V, 25 °C)

(2 24 BMA | BAUME | BOKME | B
Cin (=RilEER - 2 - pF
Viu e o ANGERE 0.75xVDD! - VDD'+0.3 | V
\%77 fIGH P A HLE -0.3 - 0.25xVDD! | V
lre [ IR P NCER ) - - 50 nA
Iz (M NG R - - 50 nA
Vou o FEL AP P 0.8xVDD! - - v
VoL R HL P4 - - 0.1xVDD! |V
o LT L VDD3P3_CPU B it 1+ 2 - 40 - mA
los (VDD! =3.3V, Vo >=2.64V, | VDD3P3_RTC H Jeits L 2 - 40 - mA
A5 T R R R ARy f KA VDD_SDIO Hi il 1+ 3 - 20 - mA
R HL P LR
loL (VDD! = 3.3V, Vo = 0.495 V, - 28 - mA
A T A 5 R A A KA

AHERE T Hi% T (NRND)
IRE(E AR 14 ESP32-WROOM-32D & ESP32-WROOM-32U # AR #iksF v2.3
SR SR R DL




75 S f/IME HLAE N =R va

Rpu Bl avAzEN YN - 45 - kQ

Rpp e - 45 - kQ

Vi nrst | CHIP_PU KIS A K HE - A& - 0.6 V
valH:

1. VDD & /O ik B i, ¢ T HUFINGE S% (ESP32 FARASEATY Pk I0_MUX,
2. VDD3P3_CPU #i1 VDD3P3_RTC H JFuk 45 I iy 84457 T ) L B VBRI s>, A28 40 mA Jil/Ng 29 29

mA,

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

5.4 Wi-Fi S}
% 8: Wi-Fi S5t

S5 %A B/MA | MAUE | BOKM(E | BAL

TAE(EE ORI | - 2412 - 2484 | MHz

HhpET 2 - - DU 2 - 0

HThR 3 11n, MCS7 12 13 14 dBm
11b st 17.5 18.5 20 dBm

REE 11b, 1 Mbps - -98 - dBm
11b, 11 Mbps - -89 - dBm
119, 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

LRIBE A 11g, 6 Mbps - 31 - dB
11g, 54 Mbps - 14 - dB
11n, HT20, MCS0 - 31 - dB
11n, HT20, MCS7 - 13 - dB

2. fHANRR LA i YT 50 @, A AN LI ] o o th LA
3. MR M EOAUERZER, T AR A H AR R

IREER BB

15 ESP32-WROOM-32D & ESP32-WROOM-32U # AR #it% 45 v2.3
SRS L

AT st (NRND)

| R B X R R AR o R AT AT B TARAR T P DR




5 HUTHFE

5.5 (KYPFCIEAF B

5.5.1 ks
9 (KT RCRE A BN PPk
SR A HUME | BEYE | RORME | AL
R @30.8% PER - - -97 - dBm
kB E S @30.8% PER | - 0 - - dBm
AFTEI I C/ - - +10 - dB
F=FO+1MHz - -5 - dB
F=F0-1MHz - -5 - dB
A O F=FO0+2MHz - -25 - daB
F=F0 -2 MHz - -35 - dB
F=F0+3MHz - 25 - dB
F = FO -3 MHz - 45 - dB
30 MHz ~ 2000 MHz -10 - - dBm
" 2000 MHz ~ 2400 MHz | -27 - - dBm
ot 2500 MHz ~ 3000 MHz | 27 - - dBm
3000 MHz ~ 125 GHz | -10 - - dBm
i - -36 - - dBm
5.5.2 ‘'B4tes
2 10: (RIFCEE A F 28
24 A s/ME | EYE | ROE | AL
SRR G ) - - 0 - dBm
TIPS - - 3 - dBm
SRR 2R A5 i - 12 - +9 | dBm
F=F0+2MHz - 52 - dBm
A3 K T % F=F0+3MHz - 58 - dBm
F=FO+>3MHz - -60 - dBm
A flag - - - 265 | kHz
A f2max - 247 - - kHz
A f2a0/A flayg - - -0.92 - -
ICFT - - -10 - kHz
B R - - 0.7 - kHz/50 s
% - - 2 - kHz

AHERE T Hi% T (NRND)
IRE(E AR 16 ESP32-WROOM-32D & ESP32-WROOM-32U i R#ikS 45 v2.3
RS R




5 HUTHFE

5.6  Inljakti L ih 2k

IEERE
235 ~ 250 °C

m A
>217°C 60 ~90s -1~-5°C/s

JRIZAT (8]
>30s

250

FEE R
150 ~200°C 160 ~120's
1

217
200

100 —

0 50 100 150 200 250

FBX —BE: 25~ 150°C BJE): 60 ~90s FBRIZE: 1 ~3°C/s

FHVERX — R 150 ~ 200 °C BfjE): 60 ~ 120 s

EIEIER — 8E: >217°C WfjE: 60 ~90s; IEEBE: 235~ 250 °C AfE: 30~70s
AHX —BE: IBEEBE ~ 180 °C BERIE 1 ~-5°C/s

2R — BRWEEEIHIER (SAC305)

Pel 2: [l st Tk 52 o £

B
SRR F K

AHERE T Hi% T (NRND)
IRE(E AR 17  ESP32-WROOM-32D & ESP32-WROOM-32U # R #iks P v2.3
SR SR R DL
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€'2h =R N2E-NOOEM-2EdST 8 dZE-INOOHM-2edST

J &4

warH
=

K E

8l

(QNYN) 3 B E A

6 LB

The values of C1
the selection of the

o}
'z
S

@
¥4

and C2 vary with
crystal.

c1 c2
22pF/6.3V(10% 22pF/6.3V(10%
VDD33 Pl (10%) Pl (10%)
Q
|
VDD33 | GPIO21
Q R3, 499R U0TXD
UORXD
GPIO2?
ol
2]
VDD33 4|
Q i)
tz<zooqy
c11 c12 Z3FREY
1uF NC S § 926K c4 I VDD33 VDD_SDIO
LK 6°2>0 0.1uF
GND GND
ANT1 | oA . GPI019
5 1 Ly ‘TEDI LNA_IN VDD3P3_CPU 1023 @
c15  Cl4 VbD3P3 GPi023 PIOT8 SCSICMD__1 5 SDUSD1
TBD  TBD Tcwe SENSOR VP5 | {20373 Conoe PIO5
PCB ANT NC NSO Ghrp 0 oA SO SCKICLK 6 2 SDO/SDO
SENSOR VNg | SENSOR_CAPN SD_DATA_O CKICLK SHD/SD2 7 3 SWP/SD3
= = = c17 CHIP PU— 9| SENSOR_VN SD_CL S
GND  GND GND NC PIO34 CHIP_PU SD_CMD SWP/SD3
FIO35 VDET_1 SD_DATA_3 SH/e0s
PIO32 VDET 2 SD_DATA2 o
B 32K_XP GPIOT7
The values of Cl4 . L4 and C15 93513 ] 3ok XN o VDD_SDIO P06
vary with the actual PCB board. | ePozs = Pl 1
on O %
882 Exonss voo 2010
coEfB8EEaaa —=c18
OVO==>5=2=000 1uF
U2 | ESP32-DOWD
GND VDD33
Q
glnizle| slellals L
Slololo| olofel c19
o o o o O IomF
[C][©)([©)(©)
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