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T RAE T B A 1 0
ETHACREE BT 1 1

UKL R BRI R R AT

4.5 JTAG 15 'Sl
¥ EFUSE_DISABLE_JTAG 3y 1 WTRAEH JTAG {5248,

IREERRRHK 16

S SRR UL
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5 Shx

5 ik

51  ApiscigA
ESP32-DOWD-V3 it Ji il ESP32-DOWDR2-V3 ith H4E 1%, 1 F & WI4MsE, 45 SPI. 12S. UART. 12C. fkit%k
P2 TWAI®, ADC. DAC. filififh meaess

KTHAVIMER NG, 55 % (ESP32 R4 A e ARMAKADY > Fa3Y shhedihik

B

o DARMZHH _(ESP32 ZFIN T FOARMARATY > T4y shhedik . HAEFTA 10 fFoHAER4l Lo, FHitxes
& BUR5E40E T ESP32-WROOM-32E DA% ESP32-WROOM-32UE.

o XTHMEESMEL(EE, WS% (ESP32 HASH T > 2y sMEIE5 5 L.

5.2 Bvyhhix

5.21 w5 A/fiik$ 0 (GPIO)

ESP32 34 34 4~ GPIO 4 1, L E X MW I A 74y, W DA Le45 I B R Rl D BE, 464~ JLZE GPIO:
AT IEER) GPIO. H T AER) GPIO. LA M I BERY GPIO 45, AT GPIO Ay Ho 2 fil . 2h
e GPIO W] DABEIC & %k GPIO.

KRR HIRERY GPIO #R AT ARKICE N NFB_ERL/ L, sE PO E N . Uei B AR, Al i
AP AR U AR 0 A At T DARIEAE T8 e i 5 i e e P Aok 7 A2 CPU w8 10 4
PR ) ARSI =380, Rl ST d At oo XS T DASE A SLA D 8, fln
SDIO. UART. SPI % (BEZfFEIES% (ESP32 ZILE R FARMAEHY > Mg IO_MUX ). 2t IRIIFEE AT
i, GPIO W HEis i APRFRIRAS

5.2.2 Hfrhhiktk (SPI)

ESP32 Jt45 4 4~ SPI #:414% (SPIO, SPI1, SPI2, SPI3) T4 Y+ SPI ths 1% 4% . SPIO 254l #8454 cache ijf
i) AN BR G T, SPITAE R EALEE FH , SPI2 1 SPIS 47 il i B T 4 S AL ST MAILE A .

SPI. SPI2. SPI3 435I Al f14% SPl. HSPI. VSPI s sk,

GP-SPI (iliJi] SPI) ¥

o BRI BEDA Dyte Sy BAA7 Al FiC
S U R WA SR s = O L
FAHUBECRI AU e ] i
i ppl e (CPOL) FHIBAHAL (CPHA) AT &
R A i
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5 Shx

5y e

SPI #: O i@ 10 MUX 5 GPIO6 ~ GPIOT & . HSPI Mt 10 MUX 5 GPIO2, GPIO4, GPIO12 ~
GPIO15 B . VSPI# Ot 10 MUX 5 GPIO5, GPIO18 ~ GPIO19, GPIO21 ~ GPIO23 & [,

HEXTEMARHIEE, 5% _(ESP32 RIL T BORMM 1Y > FA7 shiR & b4 fie M_(ESP32 RS Fift)

> AT 10 MUX 4= GPIO = 4%:4E1% (GPIO, 10 MUX).

5.2.3 bWk (UART)
ESP32 i h iy UART FIFt i 55 AN UART 245 2 Ia)1%) S 20 B A T8 e i Rl . ESP32 i ANTE 1 R Gt
1 UART Fl—AMIRZI#E LP UART ZH k.
b
o FIFRICK PRER
o RAM g TX FIFO #1 RX FIFO 3
o SCRFRIAMG S IR H AR
o SCHFZREAEAC BEREE IR AL K E
o SCRFAMEARLER L
o WHFRABENE (RS232 il RS485) il IDA
o SCRF DMA 8o i 5
o SUFE UART M5t
o SCREERURAR FIRE A%

5y e

UART AT DAHAERE GPIO, it GPIO A #effi L .
HZXTEMIER  H2% _(ESP32 YT SRR AN > BT o) e o fie MI_(ESP32 RS T

> &5 10 MUX 4= GPIO % 4:461% (GPIO, 10 MUX).,

5.2.4 12C £n
ESP32 7 2 A~ 12C Mk, MM AYICE., SEHE TR AR 12C FHLE AU
Rk

o P~ 12C il gs: —MEERG S (12C), —MEMRIFERSET (LP 12C)

o CHFFtRHERI (100 Kbit/s)

o SCFFrEA (400 Kbit/s)

o LA Ik 5 MHz, {H3Z 4T SDA A5k

o STRf 7 A 10 A7 T4k DA S AU TR

o SCHFIKM] SCL I ph st SIS A ki
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o SCRF] g RER T M B I T
FH FR] DATC B8 A 2R AE Aok s il 12C B2 00, M SCIN S 2 /TG Y i o
M 5 i

12C 8 I AT A AERE GPIO, il GPIO A4 Al AL 5«
HEXTEMARHIEE, 5% (ESP32 RILLHBOARMM 1Y > FA7 shiR & s fie M_(ESP32 AR5 Fift)

> FHT 10 MUX 4= GPIO = 4%:4E1% (GPIO, 10 MUX).

5.2.5 12S gn
ESP32 A+ 128 428l 4 o 22 BEA Y AR P S (it 17— Fh RIS AE fEH 10, el T80 ey Al -
o SCRF AU AN AU
o AT AN Tl A5
o FFE P EBARIE
o NJTCEL PR A LA L e
o SCHF PDM {5 =i A i
o W AR AR AR il

A a5 i

128 fAE BT AR GPIO, siiad GPIO S #u i PR IE &
B2 XTEMAIAIEE WS % _(ESP32 R FARMAR Y > FHY s Mo fic Fl_CESP32 RS i)

> 45 10 MUX 4= GPIO % 4#:461% (GPIO, 10 MUX).

5.2.6 ZLAhEPE
2L (RMT) TP Aas M LA NE AR 5 -

PSR, T R AN R

AN LA T R R

R REAATI AATRR  RASHUR %517
KRR

S5 i
RMT B I PAHAT L GPIO, i GPIO Az e [ Pic B .
WZXTEMAAIEL, HS% _(ESP32 R FORMAR Y > FY s Mo B FIl_CESP32 RS )iy

> 45 10 MUX 4= GPIO % 4%:451% (GPIO, 10 MUX).
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5.27 kit BEillgs (PCNT)
ki P8 (PONT) S iliack Lt Ao 35 S P F I 14
Fb
o Skt H
AN P A T — ) 16-Dit AR A A A
AN e TR (e
0 A ke SR 3 S L
SRR A B 55 S0 _E THI S T M T

5y e

Fikcr T s T 204 BT DAMAT 22 GPIO, i85 GPIO Az e P H
T2 X TEMABRIEE, ES% (ESP32 RV FARKMAE Y > Fa47 sh% % My o8 Al_KESP32 F AR S5 Fii)

> &5 10 MUX 4= GPIO % 4:461% (GPIO, 10 MUX).,

5.2.8 LED PWM $sihi23
LED PWM $:#14% (LEDC) Jil T2 HUH T LED sty PWM 55

FitE
o TNAISZAY PWM A g
K PWM (525 HORSE S 20 fif
SNAMSZHER RS, BA 20 St gds . ATHCEL A I3 N I g R T 4R i HE (E
AT PWM {55 H AR 2
PWM (525 HUAA
SR RIS

S NSy i

LED PWM B JIF AL GPIO, it GPIO Az i L B
W2 X TEMABHEE, HE% _(ESP32 RN FARMME Y > Ty 9L My 4Be F1_(ESP32 RS HF)

> EZ5 10 MUX #= GPIO 461 (GPIO, 10 MUX).

5.2.9 WpLEEHIEHEIZS (MCPWM)

PWM il 25 il DA T 3RSIECT Sha A BEAT o izda il & PWM g Itas . PWM BEAEGRAN 1A% I it 145
Ao EMERATLARE EWY, AT ASSEIEAT . A PWM AT R 1A PWM B A I . & i i T4
W AR PR SN E I
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Rtk
o =N PWM SERER, F RSB A% il
- A PWM @Bl — A% IR 8 (7 i B/ Amids

- PWM sEmbds i) 16 ST Reae it TARRG it s Bopes, gt ik, i il IO 21 ot
2

- BECRREE AT OA A PWM S N e B3, B AL TR AL3Arae b s IR SR s, AT ) 22
SE AR, B ] 2 PR T

o = PWM #afidi, A sl N
= A PWM Hipihh, TR LA SR sty
= RIS AAE BRI AT BT e, ] 20 s
- I RS SR PWM i, AT 2R P B eI AR Bl e T A A
o M pEAG LI
- HHBLRRE I, TR R R A e — AT A B
- WA AE AT SR PWM i sk
o fEREIHL, TET RO (E S AL H
- Jie FE ML S P
= {3 A TR Mt T 4 ] [ 00
= WKt PSR S 04 R R o s e
= DAL/ HL P A SRS 1) o 2 b 20 ) 53 ) PO AR ) P 3 P P
- SAVMSLIHGEE , AR A 32 (LA R A A
- EAHRAE S AT AT, AT T i
= HPSE A AT AS PWM SE I 2R sl SR (55 7] 22

N5

MCPWM 4§ BT AURAE R GPIO, jE i GPIO Az AH FE L .
W2 X TEMAIMEER, HS% _(ESP32 R ARG Y > T 9N E M 4B F1_(ESP32 £ RZ%% T

> ZT5 10 MUX F2 GPIO 3446 1% (GPIO, 10 MUX),

5.210 SD/SDIO/MMC F:HMLEsHl2s
ESP32 £ i—4~ SD/SDIO/MMC F:HLE il %e,

o SCHFNAMNER R
o ¥ SD 77fi#F 3.0 #1 3.01 i
e 4§ SDIO 3.0 A
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o ¥ CE-ATA 11 fiiAs

o YHZMHAE (MMC 4.41 A, eMMC 4.5 A 4.5 Jii4s)
Pl S B T ik 80 MHz iyt IF HZ AR 3 AR MR Thit, 4 bit 1 8 bit. ¥ 4-bit $is B4
g, ATPASHE 2 4 SD/SDIO/MMCA.41 | 38308 1/4DA 1.8 V HLFE T4 SD .
5 A5y e
SD/SDIO/MMC #4845 3 13 10 MUX & GPIO2, GPIO4, GPIO6 ~ GPIO15 4 .
BEXTEMABHEER, 5% (ESP32 RIS FARMAE Y > T s]HRE My 5B F1_(ESP32 RS T i)

> 45 10 MUX 4= GPIO % 4%:451% (GPIO, 10 MUX).

5.211 SDIO/SPI \HLES TS
ESP32 ik )1 1y SDIO 2.0 MALEEHIEHEME T X 2e ¥ A /fi i (SDIO) BeeHe M ARE(: SC i, fuiF SDIO &=
Plidisd SDIO Sk Hrislii i) ESP32.
b
o HPEHFEE S O % 50 MHz, S7#F SPI. 1-bit SDIO #1 4-bit SDIO [ & Hikiat;
o SREEFITRS] 4 22 75 v il
o THUAT IV L M A7
o WML, JEEhEIR L
o SCRFA BN SDIO Sk by kb ¥, [WFESCRF A ShE S SDIO Mk Ryl seiiui
o FATHIR/NATIA 512 FHY
o WL AHLIAIA b i vl DAKH EL A x5
o HTHd L4 DMA

N5

SDIO/SPI MHLE IS 4% i@ 1 10 MUX 5 GPIO2, GPIO4, GPIO6 ~ GPIO15 & H .
W2 X TEMAMEHIEE S % _(ESP32 RN A FARKAS 1Y > Fa47 9M% 6 o B fil_(ESP32 RS2 Ty

> #4510 MUX #= GPIO = #%:4E[% (GPIO, 10 MUX).,

5.212 WkH 4N
AR (TWAI®) Pl R T 2 100, B (e . TWAL 3388 AT - 60 2 s
f5e

o 345 1SO 11898-1 #i (CAN Hiii 2.0)

o CHERREREEN (M-Dit ARIRAT) FIP AR (29-bit FRiRAT)

o SRR
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- B AR v0.0/v1.0/v1.0 S 25 Kbit/s ~ 1 Mbit/s i3
- R HUA v3.0/v31 37 EE 12.5 Kbit/s ~ 1 Mbit/s {7 i %
o SRR R AL BRI, R B X
o 04 FATHEIX FIFO
o FPFRAIR: FRURAEFIA K BIL
o FUENAs (CCRFERIR AR TSN k)
o BRIRAGIN SACHE: BRRTTAL. BRSSO T ECE . B AR AR R 2 R Al

S M 5 i

TWAI 4 ] DAUCAAT R GPIO, it GPIO Az 4kl M4t .
FZXTEMASBREE, ES% (ESP32 RV FARKAEADY > FE47 sMEE oz Al_(ESP32 $i AR S Fy

> 45 10 MUX 4= GPIO % 4:461% (GPIO, 10 MUX).

5.213  LLKM MAC #11
ESP32 N PAKMEFH L T — 6 IEEE-802.3-2008 #RifE i itiA iy M4 &% (MAC) #2111 . ESP32 fF#i—1>
HMERPI BRI R LB (PHY) SRIERESEAAR LAN Sk ORZGER. JBEr%E) o B2 E LS il 17 A MIHES58 9
A RMII {555 ESP32 %42,
FitE
e 10 Mbps #1 100 Mbps Hji#i 3%
o LI DMA il #5592 AR M MAC #2115 % ] SRAM 2 [] 1) e 3 A% i
o AFRCH) MAC T (3ZHF VLAN)
o LT (CSMA/CD) Fliax i T #ff
o MAC il 12 (&)
e 32-bit CRC H A M1 4
o T HIRAAEHAL () FEmAiL) 12 Rk gt
o JCSRER A MY 32-bit R
o NI FIFO JUT A A ik FIFO I FIFO #92k 512 5 (32-bit)
o {7 IEEE 1588 2008 (PTP V2) pRiffsE: PTP (R E] #1%)
e 25 MHz/50 MHz it 4

NSy i

EF AR MAC B2 A5 AR S B, iE5% (ESP32 ZFI K ARBAEI5Y > 227 9% % B ome Fl
(ESP32 i A& %TFY > Z=5 10 MUX 4= GPIO = #4E1% (GPIO, 10 MUX).,
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5.3 BLUsbix
5.31 B/ Bifetias (ADC)

ESP32 41 1 2 4~ 12 i SAR ADC, JL37H5 18 MUl A« i 7 S IERIIFE, ESP32 iy ULP WAk Piieth
AT PATEREM Dy N E L, O, AT A B (A A Ty i CPU

2 9 FHRT ADC F::
#¢ 9: ADC ¥511:
S8 ik Je/MA | IR | A
DNL (254rdEZkit) | RTC #xHil#%; ADC 4M%Z 100 nF HLZ; -7 7| LSB
INL (FUordEZRE:) | #i Ak DC {555 #il 25 °C; WI-FI&BT &[] 12 12 | LSB
T RTC i a4 — 200 | ksps
AR DIG f# il % - 2 | Msps
val:

o Atten =3 Iif, JHEAEAT 3000 (HLHEAEZN 2450 mMV) 25, HEEES H LRI,
o (I UEAS 2 UOR RSO S-S fE T ASRAT 47119 DNL &5

o VDD3P3_RTC HiJtiskity GPIO A& i A FiL H 3 Bl /™ M0~ 28 14 LR VR MERIE . B &5 A ADC il
BiRE, HPWLE A IR TR,

AR, A ZHEH +6% RyillE 255 . ESP-IDF 34t X} ADCT (2 Rl 77 . i) eFuse Vref £
TEASHE GO ZE SN 10 Firs . P S o g ARG R v 3t R Al 9 AT R

#¢ 10: ADC BeifEgE g

ZH ik M | BeRAA | AL
Atten = O, £ %l 100 ~ 950 mV 23 23 | mv
MR Atten =1, BRI TEE 100 ~ 1250 mV -30 30 | mV
Atten = 2, &G FE 150 ~ 1750 mV 40 40 | mV
Atten = 3, ARG Fl 150 ~ 2450 mV -60 60 | mv

N5

WAE M IRE, REZATACE 18 ME I ADC, HI T H a4 .
K TEHATHIEAE B, 5 S% (ESP32 RA6 i ARG 1Y > 27 9ME S 4B 1 (ESP32 $ RS T

> &35 10 MUX #= GPIO % #:4E1% (GPIO, 10 MUX).

5.3.2 B/ gy (DAC)

ESP32 7 2 4~ 8-bit DAC iiiifi, F 2 BAUTF 570 Al Ak 2 MU A A5 Sk il , PNl alE ] A T A
DAC i ph N EL AL P AR 1 AN Geih s, X 2 4> DAC AIAMERZH R .

A M 2 i

Al it & GPIO 25 1 GPIO 26 & i I T Kkt . X T A BN E B 7S5 (ESP32 R4 i BEARFIAS 15
> BT SMEE BBt Fl KESP32 HARZEZ TN > #7510 MUX #o GPIO % 3#4E% (GPIO, 10 MUX)
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5.3.3 filiif ks

ESP32 #2ft 7" 223k 10 A A% 8 GPIO,  REMS TN hy 15 R fy EL B A s R M 7 AR R LA 22 5. X
Tl BT )V P Al R P e 1 2 SR A50SS5 o PR X A8 /N e otk T DA P flk el o 70 DA B DX g
EE

N5 i
BT 10 ASHA XL GPIO,

& 1: ESP32 |-z Af% k% GPIO

HLpF XA A 5 #% BIHHFR
TO GPIO4
T GPIOO
T2 GPIO2
T3 MTDO
T4 MTCK
5 MTDI
76 MTMS
T7 GPI027
T8 32K_XN
T9 32K_XP

el
ESP32 fifbi % fats H 1l 1 Tovk il s P S BE MR ST (CS) TAIUE, 1 3% 5547 BT IR ]«
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6 HFE

6 Uk

6.1

ok pe KR BUE

 H 26T SR K A A T BE S B R AEARIR o 3 USRI BUE (L, AW RA X S e A T A
BRIEAEARA DI REME B . B TR FE S B R 18 s AR At KINA RERAELE X B K UE 45 1F AT BE

SR MR LH I AT FE T

3 12: okt R BUE

¥ B /M | IR | A
vDD33 HEE R -0.3 36| V
TsTORE TFhERE -40 105 | °C
T ETFHIEEGE S % (ESP32 ZAh A ABAE 1Y FERZE 10 MUX,
6.2 N TIESAE
213 @ TS
Vi B /M | MR | Rl | AL
VDD33 | H 5 I 3.0 3.3 36| V
lvbp AN EE YR AL L FE VAL 0.5 — — A
e | 85 °CHR B 85|
! e A 05| ©
6.3 RS (8.3, 25 °C)
2 14: HERAERE (3.3 V, 25 °C)
Vi B Ie/ME | LRI KA | A
Cin R — 2 — | pF
Vrg T FLP i AHL 0.75 x VDD — | vDD'+03 | V
Vir IR HE P A -0.3 — | 0.25 x vDD! v
lrm T FL P i A HL I — — 50 | nA
lrr MR N EER — — 50 | nA
Vou T L S 0.8 x VDD — — | Vv
Vor R HE P F — - 0.1 xVvDD! v
N
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*14 -8 L0
159 S8 oMl | R BRAE | AL
e FL SR LR YDD.SFE‘CPU & — 40 — | mA
(VDD! = 3.3V, IR
lon Vou >=2.64 V. VDD3P8_RTC — 40 — | mA
P, tku’i X Ik 1,2
B A H 5 R 15 VDD_SDIO IR
SEON:) 113 - 20 — | mA
AR PE L
lor (VDD' = 3.3V, Vo, = 0.495V, — 28 — | mA
O T s 9 B Ry A KA
Rpu EREivA:cN ) — 45 — | kQ
Rep e NLEN — 45 — | kQ
Vie_nrst | CHIP_PU JEPHIE IR P A — — 06| V

TVDD 2 I/0 ffikr B . % THEEIE 2% (ESP32 ZF0 B AR 11) PR3 10 MUX,

2 VDD3P3_CPU FiIl VDD3P3_RTC Ha, J5ImA% I 14 5465 B0 437 Fht. 07 o A5 B B BB I T i/, K24 40 mA
Jk/NE 2 29 mA.

8 VDD_SDIO Ha s 45 I A i 14 flash Fil/5k PSRAM A

6.4 Ypthitt

ML R TR A PR R, FTDAEEAR R RIS 2 U, X TR RITAERCAGHEA, 0
KESP32 %3\ K H ALY 1 RTC ik shitd 823y,

AR R T 3.3 V b AL YR, 25 °C FREEIRL I A T A
JITA S I FERR IS BT 100% 23 FL A%
A AR AR AN K] . CPU S IR 26 1F R A

# 15: SHiEE

AR ik SEXE (mA) | A (mA)
802.11b, 20 MHz, 1 Mbps, @19.5 dBm 239 379
‘ 802.11g, 20 MHz, 54 Mbps, @15 dBm 190 276

Z8t (TX)
rctive (T ) 80211n. 20 MHz. MCS7, @13 dBm 183 258

clive 571

> 802.11n, 40 MHz, MCS7, @13 dBm 165 on
802.11b/g/n, 20 MHz 12 12

RX
Bl (RX) o 20 Mz 18 18

IREER BB

S SRR UL
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7

7 gt

A FEAR BT T SRR R

SR R AE R i 1 AL E RS e I A5, 85 7 S o P B SR B RE o P SN R R AR 1 %2
AL BT AN R A 50 Q BB TARAEIE O AT AT G R B XA AR e o SRRl ARG
TAEFE T OBRIEE , Bk S%  (ESP SIS ) .

BRARFRABEET, G R AE 8.3 V (£5%) ki HiJi. 25 °C IREEIR LI 254 T 58 M.

71 Wi-Fi 5}
% 16: Wi-Fi S50 pLi%
Eqs fitiid
TAEARE ARG 2412 ~ 2484 MHz
ek bRt IEEE 802.11b/g/n

710 Wi-Fi SHBUR S (TX) $tk

217 BB EVM £F ¢y 80211 bRty 2 5 g

- WM | O | B

(dBm) | (dBm) | (dBm)
802.11b, 1 Mbps — 19.5 -
802.11b, 11 Mbps — 19.5 —
802.11g, 6 Mbps — 18.0 —
802.1g, 54 Mbps - 14.0 —
802.11n, HT20, MCSO — 18.0 —
802.11n, HT20, MCS7 - 13.0 —
802.11n, HT40, MCSO - 18.0 —
802.11n, HT40, MCS7 - 13.0 —

7.2 Wi-Fi GHpidzuk sy (RX) Febk
802.11b #3ME N IR (PER) Aiftid 8%, 802.11g/n #5ifE N AL 10%.

26 18: W REUE

ik oA | ORI | de KA
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — -97.0 -
802.11b, 2 Mbps — | -94.0 —
802.11b, 5.5 Mbps — -92.0 —
802.11b, 11 Mbps — -88.0 —
802.11g, 6 Mbps — -93.0 —
UUR il
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7

A AN

. BoME | R | Bt

(dBm) | (dBm) | (dBm)
802.11g, 9 Mbps — -91.0 -
802.1g, 12 Mbps — | -89.0 —
802.11g, 18 Mbps — -87.0 —
802.11g, 24 Mbps — | -84.0 —
802.11g, 36 Mbps — -80.0 —
802.11g, 48 Mbps — | 770 —
802.11g, 54 Mbps — | -75.0 —
802.11n, HT20, MCSO - -92.0 —
802.11n, HT20, MCS1 — | -88.0 —
802.11n, HT20, MCS2 — | -86.0 —
802.11n, HT20, MCS3 - -83.0 —
802.11n, HT20, MCS4 - -80.0 —
802.11n, HT20, MCS5 - -76.0 —
802.11n, HT20, MCS6 — -74.0 —
802.11n, HT20, MCS7 - -72.0 —
802.11n, HT40, MCSO - -89.0 —
802.11n, HT40, MCS1 - -85.0 —
802.11n, HT40, MCS2 - -83.0 —
802.11n, HT40, MCS3 - -80.0 —
802.11n, HT40, MCS4 - -76.0 —
802.11n, HT40, MCS5 — | -72.0 —
802.11n, HT40, MCS6 - -71.0 —
802.11n, HT40, MCS7 - —69.0 —

19 e Ko

o M| RN | BeRAE

(dBm) | (dBm) | (dBm)
802.11b, 1 Mbps — 5 —
802.1b, 11 Mbps - 5 -
802.11g, 6 Mbps — 0 —
802.11g, 54 Mbps — -8 —
802.11n, HT20, MCSO — 0 —
802.11n, HT20, MCS7 — -8 —
802.11n, HT40, MCSO - 0 —
802.11n, HT40, MCS7 - -8 —
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7 SR

4 20: HZWC R N

. Be/ME | R | kM
(dB) | (dB) | (dB)
802.11b, 11 Mbps — 35 —
802.11g, 6 Mbps — 27 —
802.11g, 54 Mbps — 13 —
802.11n, HT20, MCSO — 27 —
802.11n, HT20, MCS7 . 12 —
802.11n, HT40, MCSO — 16 —
802.11n, HT40, MCS7 — 7 —

7.2 PR

A 20: (R RCEE O AR

EA S ik
ARG O RTE F 2402 ~ 2480 MHz
Cipia s S| ~12.0 ~ 9.0 dBm

720 HMkE - LAl % (BR)

A% 22: AR - SRl % (BR)

SH At DM | ORI | KA | AL
REF @0.1% BER - -90 -89 -88 | dBm
kS @01% BER — 0 — — | dBm
JHFIEIHI L C/1 — — +7 —| dB
F=FO+1MHz — — 6| dB
F = FO -1 MHz — — 6| dB
SRR HE L O/ ForRor 2 Mz -/ - 25 d
F=FO -2 MHz — — 33| dB
F=FO +3 MHz — — 25 | dB
F = FO -3 MHz — — 45 | dB
30 MHz ~ 2000 MHz -10 — — | dBm
2000 MHz ~ 2400 27 — — | dBm
GRS
MHz
2500 MHz ~ 3000 27 — — | dBm
MHz
3000 MHz ~ 12.5 GHz 10 — — | dBm
Hil - -36 — — | dBm
IREFRERHR 30 ESP32-WROOM-32E & WROOM-32UE $ Ak« 45 v1.8
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7.2.2 kG - JEREEE R (BR)

A 23: RGN - JerliBdia % (BR)

S8 M oM | IO | SRl A2
PR & S Th — — 0 — dBm
T PN — - 3 — dB
SEP A FRAE I — 12 — +9 dBm
20 dB ## 5 - - 0.9 - MHz
F=FO+2MHz - 55 - dBm
CSEY 2 PR F=FO+ 3 MHz — -55 — dBm
F=FOt>3MHz - 59 - dBm
A flayg — — — 155 kHz
A f2max — 127 — — kHz
A f2avg/A flayg - - 0.92 - —
ICFT — — -7 — kHz
AR - - 07 — | kHz/50 pus
f#% (DH1) - — 6 - kHz
f#s (DHS) — - 6 - kHz

T OF 7, AT 8 TR, KT EIM-12 dBm F] 9 dBm. ThERALPAERIN 1, %
BRI 3 dB. BRI N HYIRG ] 4, N L ST A 0 dBm,

IREEMG ERHE 31 ESP32-WROOM-32E & WROOM-32UE A Hik 15 v1.8
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7.2.3 WS - W gdE R (EDR)

A 24: HWCAR YL - Wi R (EDR)

B EL | BME | SR | B | Rf
7/4 DQPSK

Ri¥ @0.01% BER — -90 -89 -88 | dBm

BREWUES @0.01% BER | — _ 0 — | aBm

AFTEH I L C/1 — — 11 — | dB
F=FO+1MHz — -7 —| dB
F =FO-1MHz — -7 —| dB

SRR PER 1 L /) F=FO+ 2 MHz | — | B
F=FO -2 MHz - -35 —| dB
F=FO+3MHz — 25 —| dB
F =FO -3 MHz — -45 —| dB

8DPSK

R @0.01% BER — -84 -83 -82 | dBm

e RBUES @0.01% BER | — — 5 — [ dBm

EAFEMHI L C/1 — — 18 —| dB
F=FO+1MHz - 2 — | dB
F = FO -1 MHz — 2 — | dB
F=FO+2MHz — 25 —| dB

SR L C/1 0 o — - —
F=FO+3MHz — 25 —| dB
F =FO -3 MHz — -38 —| dB

7.2.4 RS - WamgdE R (EDR)

4 25: AR - s g % (EDR)

S8 Eitis oM | WORAE | KA | A
SRR (W3R 28 Frvil]) | — — 0 — | dBm
Hhad il K - - 3 —| dB
SR AL - -12 - +9 | dBm
w/4 DQPSK max w0 — — -0.72 — | kHz
/4 DQPSK max wi - - -6 — | kHz
7/4 DQPSK max |wi + wO| - — | 742 — | kHz
8DPSK max w0 — — 0.7 — | kHz
8DPSK max wi — — -9.6 — | kHz
8DPSK max |wi + wO| - - -10 — | kHz
RMS DEVM — 4.28 — %
/4 DQPSK & 4 & 99% DEVM — 100 — %
Peak DEVM — 13.3 — %
RMS DEVM — 5.8 — %
8 DPSK 1 il J& 99% DEVM — 100 — %
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S Ak Jo/ME | R | KAl | A
Peak DEVM — 14 — %
F=FO+1MHz — -46 — | dBm
F=FO+2MHz — ~4A4 — | dBm
B o bl o
I F=FO + 3 MHz _ 49 — | dBm
F=FO +/—>3 MHz — — ~53 | dBm
EDR 2= #HAV bt — - 100 —| %
7.3 NEIECHE S 4
7.31
¢ 26: (IKIFEW A 025 Fe bk
S A /M | BRI | dRRAE | A
R @30.8% PER — —94 -93 —92 | dBm
BREBEREE @30.8% PER | — 0 — — | dBm
HAFIEIHI L C/1 — — +10 — | dB
F=FO+1MHz — -5 — | dB
F=FO-1MHz — -5 — | dB
F=FO+2MHz — -25 — | dB
SRE I C/)
HIAHIE O/ F=FO-2 MHz _ 35 — | aB
F=FO+ 3 MHz — -25 — | dB
F = FO -3 MHz — -45 — | dB
30 MHz ~ 2000 MHz -10 — — | dBm
o 2000 MHz ~ 2400 —27 — — | dBm
Hr AN 28
MHz
2500 MHz ~ 3000 -27 — — | dBm
MHz
3000 MHz ~ 12.5 GHz 10 — — | dBm
HH — -36 — — | dBm
7.3.2 KUt

A 27: IRIREHE ST R A R T

S5 Mk oMl | R | Je ki AfL

SR STE (LR 23 FHuWM) | — — 0 - dBm

TN — — 3 - dB

SRR A4 T — 12 — +9 dBm
F=FO 2 MHz — -55 — dBm

RS IS F=FO+3MHz - 57 - dBm
F=FO+>3MHz — -59 — dBm

A flag — — — | 265 kHz

A f2max — 210 — — kHz
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7 SRR

ZH Mk fe/ME | MRS | deRAd ¥ A
A f2avg/A flavg — — +0.92 — —
ICFT — — =10 — kHz
ER AR — — 07 — | kHz/50 ps
Tt - — 2 — kHz
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The values of C1 and C2 vary with
the selection of the crystal.

The value of R2 varies with the actual

TBD

GP1026
GPI1027

o)
z
S

VbD33 PCB board.
s ol
C3 C20] GND VDD33
100pF 1UF] =
VDD33 = — sl
GND GND GPIO21
10nF/6.3V(10%) RS, GOTXD
UORXD
c9 ) GPI022
GNDM
0.1uF
VDD33 =
@ ol =
i SEECFREE oo
o sN<az<goQ
8
& $%8</80%%
OCO>EZ>ags
xXxkT6=2> VDD33
VDD_SDIO
8 PIO1
ANTI " . — VDDA GPIO19 37 SPO
7 VoYY LNA_IN VDD3P3_CPU PI023
c15 c14 VDD3P3 GPI023 5018
PCB_ANT TL SENSOR_VP \égﬁglz)BR v GgF\%g e ®
8D TBD SENSOR_CAPP SD_DATA 1 )g?sD[;o SC9/CLD ics 8 o |5 opusol
= = = ENSOR_VN SENSOR_CAPN SD_DATA O CKICLK SCK/CLK 6 > 2 SDO/SDO
GND GND GND JTZ_J CHIP_PU EE,NF?‘;EN” SSS,CC’;S CSIOMD Clk DO
Pl = = z
"Sggg 1711 VDET_1 SD_DATA 3 3¢ g\}-/:/;/ss[?zs SHO/SD2 L /HOLD O /WP [ S—SWRiSD3
The values of G15, L4 and C14 Fo% e et [2L GPIOT7 G o] FASH
vary with the actual PCB board. <hioos 32K_XN o VDD_SDIO |52 GO
= GPIO25 @ GPIO16 —
NC: No component. &Ry E voNox GND
00=5000202¢Q 1
ookEEQgEEQAQ —
OOE§§EEOOO 1uF VDD_SDIO
U2 o] ESP32-DOWD-V.
N|NIN|  ESP32-DOWDR2-V3  — VDD33

GPIOT2
O

PI015
PIO:
P10
P10

fo1

“‘H

o)
z
S

5

Pin.1
GND
Pin.2
3v3
Pin.3
EN
Pin.4
SENSOR_VP
Pin.5
SENSOR_VN
Pin.6
1034
Pin.7
1035
Pin.8
1032
Pin.9
1033
Pin.10
I025
Pin.11
I026
Pin.12
1027
Pin.13
I014
Pin.14
I012

PCB ANTENNA

Do
Z}—ovnms
:):] CHIP_PU
:):] SENSOR_VP
:):] SENSOR_VN
E GPIO34
'2 GPIO35
'j GPI032
'é GPI033
E GPI025
E GPI1026
'2 GPIO27
'j GPIO14
'é GPIO12

GND

EPAD:

GND‘\W—E
GPI023 §
GPI022 E
uoTXD §
UORXD i
GPIo21 i

~—{q
GPIO19 E
GPIO18 §
GPIOS Q
GPIO17. i
GPIo16 §
GPIO4 E
GPIOO §

o ©
2 F T
= 9 O 9
= g ol o
n © ~ ©® o o H N ™M w
S T e A A
eQ 64 & ] ] a8 g g CE=R- A
HZ d0 [0 A0 HdD HU AU o 40O d0O
A AH AZ ANZ ANZ RNZ AZ A aH AaH
ESP32-WROOM-32E(pin-out)

Pin.38
GND
Pin.37
1023
Pin.36
1022
Pin.35
TXDO
Pin.34
RXDO
Pin.33
1021
Pin.32
NC
Pin.31
1019
Pin.30
1018
Pin.29
I05
Pin.28
1017
Pin.27
1016
Pin.26
104
Pin.25
I00

Kl 6: ESP32-WROOM-32E J5isi |

e Bz 8



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=4527&sections=&version=1.8

J &4

=

@ H
H

K

bR IC K X
ot

=

==

T

The values of C1 and C2 vary with
the selection of the crystal.

The value of R2 varies with the actual
Vb33 PCB board.

. Pin.38
— S o S o f——[q 5
c3) c20 GND VDD33 GND Pin.37
100pF 1] = i GPI023
Vo035 I Fl_ Pin.2 VDD33 1023
GND GND el GPIO21 3v3 Pin.36
10nF/6.3V(10%) R 490 UOTXD Pin.3 EN GPI022 1022
3nF/6. 6| (& UORXD o1 EN Pin.35
c9 GPI022 ESD in.
e 0| Pin.4 Z] SENSOR_VP UOTXD § TXDO
VD033 i SENSOR_VP Pin.34
GND 2 2lslelelslollslo = Pin.5 E __SENSORWN 4{U°RXD ( RXDO
L5 0nt(0.1nH) GND GND SENSOR_VN i
a fagez<s00y ESS i - opio21 Pin.33
IC13 Cc11 C10 % ((8?‘#‘805&0 Pin.6 CPIO54 4{2 1021
oo oooco
FfouF FruF 01uF “EE” %558 e VDD33 1034 Pin.32
— = = = 0-1uF Pin.7 ELEEE r r r % NC
GND GND GND GND ) VDD_SDIO 1035 B 1
8 GPIO19 PAD:; Pin.3
LNA_IN | VDDA GPIO19 757 i GPIO32 GPIO19
1 = \TED, - LNA_IN VDD3P3_CPU PIO23 1;322 8 019
o o430 cis c14 VDD3P3 GPI023 PIOT8 o . . . Pin.30
SeNsOR TP £ YR v s it Pino [} —cmon noe——{ ( zo1s
3 scsicMp 1 5 SDUSD1
PEX  TED 8D | SENSOR-GAPP SD_DATA_1 Mot s Qb 1033 Pin.29
= = SENSOR_VN*—g | SENSOR_CAPN SD_DATA O KICLK SCKICLK 6 > [2  sporspo Pin.10 GPIO25 GPIOS 105
GND GND GND SENSOR VN SD_CLK [=35——scs/cMD CLK DO Toss
PIO34 CHIP_PU SD_CMD 59 SWP/SD3 SHD/SD2 7 z 3 SwpisD3 Pin.28
PIO35 VoL SD_DATA_3 |55 SHD/SD2 /HOLD © WP Pin.11 } }1‘3;"026 4{GP‘O17 1017
= VDE -
The values of C15, L4 and C14 LPI032 32K XP T —— Us | FLASH 1026 Pin.27
vary with the actual PCB board. < 32K XN © VDD_SDIO 1016 i GPI027 GPIO16 -
= GPI025 & GPIO16 — Pin.12 Z}i 1016
NC: N ¢ an, 8 N zo27 Pin.26
: No component. & _ .
P 88258%2883 c18 Pin.13 GPIO14 GPIo4 104
aoEcEpEEQaQ pr— VDD_SDIO 1014
CO==555000 1uF - SPI00 Pin.25
02 n ESP32-DOWD-V. Pin.14 GPIO 4{2
L2 IRISRIR[R| Esp32-DoWDR2VE = VvDD33 1012 pd 2 o0
GND T GND 5 ol g
T 6 .
c1o
oll<la| ool
Slolala| ololelelR ENF
Tlafala ol =
O|o|o|o] GND
n o ~ © o o - o ™ -
- — P, - - - o~ o~ N N 0 N
fQ €4 € & & & € € € 8A
A2 A0 Hd0 A0 A0 AU AU AU HO HO
PO AH AZ MZ AMZ ARZ AZ AZ AH AR

SN G-I NCEE INSE-INOOUM 8 I2E-INOOUM-2£dST
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9 AhEIBEil A

RSN (LY

Rk, EAiFd. JTAG #2101, UART #:114%) £

FER LY T LB

VDD33

Lol

GND  GND
GND: |||—|

GND-I||—|

NC: No component.

T2 _Jorer onp|-€2 |-eed

GND GND
= ESP32-WROOM-32E/ESP32-WROOM-32UE =
39
R1 TBD 1 P_GND ﬁ VDD33
2 | GND1 GND3 7371023 JP1
EN 3|3V 1023 736 1022 1
136 4| EN 1022 1735 7xD0 2!
39 =| SENSOR_VP TXDO |52 ) =2
B 5| SENSOR_VN RXDO 53 0T 3
X1: ESR = Max. 70 KQ T35 7 | 1034 1021 735 4
1032 g | 035 NC 37 1019 UART
1033 g | 1032 1019 —3p 1018 =
1025 10 | 1033 1018 759 105 GND VDD33
R4:5MQ ~10MQ 1026 11 | 1025 105 38 1017
1027 12 | 1026 1017 757 016 _(_R6 10K
1014 13 | 1027 1016 56 104
012 14 | 1014 104 =55 100
1012 100 In module variants that have
N © _embedded QSPI PSRAM,
2600000058 i.e., that embed
©02zz22zzzzQ20 ESP32-DOWDR2-V3, 1016
U1 should be pulled-up and can
foed 55 d K5 924 1S bt PN N O P2 not be used for other funtion.
1
- © 2 |I:GND
— oy
o e} Boot Option
JP3 SWi1
1014 ™S 1 =1l R2 0 EN
012 _ 1ol 2]
013_TCK__3 |2 c4 || 0.1uF
015__TDO_ 4 i
JTAG GND

1012 should be kept low when the module is powered on.

o EPAD ] 39 MILAAIRHEE M. AR AAERF EPAD SRECEI AR, 5B PR GEHE

Pel 8: HhHil i it i Ei P

IR AL IRAR B o K, S B AR TR R
o JyfffR ESP32 N ALY AE AL IERS, EN AL TR 2N RC FERHE . RCEHHEWA R=10kQ, C=

1 uF, 1B EARBUE A T AR P4 L 5 A% f ISE e R0 ) i A A7 s e A i
R 5% (ESP32 &4 KA Y >

8 R

%1

| RS R

. ESP32 N A LB L

o THYER UARTO BROA T FaRBECFAIE E H A&, () AT [EPRmS, [EFHERCE T UART /9 GPIO | WIPAZ%
W, B BT .

IREER BB
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10 RAFRLA
101 BEALR}

Unit: mm
18+0.15 3.1+0.15 EI-@
0.8
2
<
o 15.8 -
5|2 g
H|— @ 38 x @0.55 H
0 1o | % -
Q128 I~ © = @
N ~ H o
~ 93 — - X
> o & 3
< -
INLALIALIALINLIALINLIALIALIAL -
11.43 1.27
38x045 1.1 38x0.85
Top View Side View Bottom View
& 9: ESP32-WROOM-32E EigH R~}
Unit: mm
18+0.15 3.240.15 EI-
3.27 0.8
N 10.75 N g
o H
ol |2 38 x @0.55 5 H
~ © ™ u
S{_ ™| 15.65 u
Nl o 5 0 o
o |© A 0 =) H e
A ~ © = ;
INLALIALIALIALIALIALIALIALIAL LJ
11.43 1.27
38x045 1.18 38 x0.85
Top View Side View Bottom View
& 10: ESP32-WROOM-32UE Eig R ~)
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10.2  AMBRLEERLE AT

ESP32-WROOM-32UE R I 11 41 3p R 253545 25 R B B s —ROME R ds, IR s
e Ui (Hirose) 11 U.FL R4 ZH4
o I-PEX fj MHF | j%:43:58
o 22 (Amphenol) ) AMC #3544

| .
— 4 —Th Unit: mm
—
- |
= |
5 $2.00£005
125:015 _  _ R T
prt
ml e .y 3

-
2601015
X

0.50£0.05

AN
i |

SECTION A-A
(3.10)

0.25+0.10 T 1. 02500

® | SHELL 1 [COPPER ALLOY/Au PLATED OVER Ni
@ |CONTACT | 1 |COPPER ALLOY/Au PLATED OVER Ni
® [HOUSING | 1 [HIGHT TEMP. PLASTIC UL94V-0/WHITE
ITEM|PART NAME|Q'TY| MATERIAL /FINISH
Pl 11: AN R e a4 28 R Pl
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1 PCB 7f /s

11 PCB fii ]yt iX

1.1 PCB 3 E B
AREARHLUT RS %

o iR PCB :1% 1, 3 PCB it ArdR il R ~F . 1L E 12 ESP32-WROOM-32E i 7 PCB + % [ 7 Fl
& 13 ESP32-WROOM-32UE #:# PCB 3 A #.

o 7 PCB AL MVE SCf:, FHF I 12 113 W RARyER R ). & H Autodesk Viewer #5F
ESP32-WROOM-32E Fil ESP32-WROOM-32UE )} 25 & Y SC {4

e ESP32-WROOM-32E fi1 ESP32-WROOM-32UE (1 3D ##l, iHAf{F F &y 3D fEH 5. STEP fgx, (i,
A S AT RE S Xt J52%) .

Unit: mm
O Via for thermal pad
Copper
18
|
2|2
38 x1.5 ‘ Antenna Area N
|| !
——1 sspg——1—
ZX
o 0.
) v 0.5 2
5 S| @t 2 0
© (o) A W73 757/ A To}
- @ =S| o N
777 N~
3.7 |@ N
A o o i~
0 10 7.5 N
V/A ——
25 i
| %% '
! 0.5 1.27
3.285 3.285
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