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e EFUSE_SDIO_TIEH = O i}, VDD_SDIO #%#$% 1.8V LDO;

e EFUSE_SDIO_TIEH =1 K}, VDD_SDIO j&$# VDD3P3_RTC.
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4 JEBHHCE

4.3 UOTXD fTEI
TEZAG RS RE T, MTDO ] i F-44il UOTXD #TE), 413k 7 Frs.
#¢ 7: UOTXD #7EN$

UOTXD $TEIfH] | MTDO

flifig | 1

B 0

T ONPHLZE R B R R A
o

4.4 SDIO MU 5 A fir i ip skl
MTDO #1 GPIOS 45 JIm] T4 SDIO MHUE S5 Ak i 7. IR 8 SDIO MALIZ 5 4y N dir sy B 54
# o

#¢ 8: SDIO MM 5 4 A iy s 4 i)
Al MTDO | GPIO5
TR RAE T B 0 0
NI RAE LT R 0 1
T RAE T 1 0
IR RAE LIRS S il 1 1
PR R R A AR A T

4.5 JTAG {55
P EFUSE_DISABLE_JTAG 4 1 ] A JTAG {525,

4.6 & RIS
ASH UG, R AR TR . 2R, T RIS CHIP_PU Rips, MURl .
5T CHIP_PU & I Rty fe L, LI 8 Fidk 9.

tsTBL ‘ trsT ‘
I

CHIP_PU

Pl 8: EHUAISI ALty S 8k
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4 JEBhBCE

A% 9 LRSI et Bkl

S5 | W Ie/ ML (1)
" CHIP_PU & I i e Al , 3.3V RS HL Pk BIAS  Fr 75 I B
STBL il 50
i CHIP_PU BT Vir_nrsr (BAEES%%K15) M LL0 50
BST | fyeti)
TEARULEE, 1E5% (ESP32 ZYIN i ARMAE Y > 345 S Hh Eefe g 1.
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5 Abhix

51  ApiscigA
ESP32-DOWD-V3 ith i #1 ESP32-DOWDR2-V3 ith H £ T F & W4Ms, fdE SPI. 12S. UART. 12C. Pkihit4k
P2 TWAI®, ADC. DAC. filififh meaess

KTHHIMEMHEAE R, 5% _(ESP32 RAN T ARMAE Y > F47 shaedhik.

B

o DUNWAHEH _(ESP32 RILINA ARG > F7 hhedik . HARFTA 10 fFS#AERAl E5IH, Nitke
& BUR 52 40E T ESP32-WROVER-E Az ESP32-WROVER-IE.

o XTIMREEMELFE, ME% (ESP32 HARSE Ty > &35 sMEIEF 5 &.

5.2 bz
5.21 Ml A/HiE: 0 (GPIO)

ESP32 3447 34 A~ GPIO 4, P B M3 7rdey , AT RASHK 245 I B AN R Sh i, B3 4 R JL2E GPIO:
AR e GPIO. il el GPIO, LA Ml AElY GPIO &5 . AP HLiLl Tkl GPIO My o 2 5i )
fERY) GPIO n AR B ¥y GPIO.

KR BCF D RERY GPIO R AT ARRECE R N Ehe/ T HE, B B mbE . MR E s AR, Al
AT R B A . i A AR T DA 5 B Al Aot i 5 fh % o Hb P fiph 2 St A CPU il K0 10 4%
IR AR AR =0, AR AR AR 2 eh s . X LU N DU BRI T AR, il
SDIO, UART. SPI % (HZ(FHEES% (ESP32 ZAh A HARMAE DY > Btk I0_MUX ). 2438 B KWI#EiET T
fif, GPIO Ik e A fRERIRES

PEE BES% (ESP32 2SI A A HY > ZA7 SMEEM AL, (ESP32 SIS H HEAMAE Y >
5% A - ESP32 %5 BIE A F1 (ESP32 RS Z T > &=y
10 MUX #1 GPIO 2[4 (GPIO, 10 MUX).,

5.2.2 HAphbskiE 0 (SPI)

ESP32 445 4 /> SPI #4132 (SPIO. SPI1. SPI2. SPI3) Ji T 4% SPI Ml iy 45, SPIO il 2e/E N
cache Vi ANTAZH AT OB, SPIAE N AL, SPI2 Al SPI3 il % BE nT 45 A T AL SURTVE A MAIL
.

SPI1. SPI2. SPI3 45l A EifZ% SPI. HSPI. VSPI fif55 k4.

GP-SPI (ifiJi] SPI) ¥k
o Kl L KBEDA byte Sy B n] il B
o SCFRIUL AT /2 T 5 R = W T3 s
o AU AT A LAE 2 Bl o i
o NPl (CPOL) FHINBAHAL (CPHA) W &
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o Il n] L E:

TG B S % (ESP32 ¥ RS % Flly > B4y SPI #5H %

NSy i

SPI # M pY & Ml 1 10 MUX 5 GPIO6 ~ GPION & . HSPI #: i@t 10 MUX 5 GPIO2, GPIO4, GPIOT2 ~
GPIO15 Z . VSPI #1310 MUX 5 GPIO5, GPIO18 ~ GPIO19, GPIO21 ~ GPIO23 & .

WEZATEMATREE, H5% (ESP32 2 AR Y > &7 MM
Ml (ESP32 H RS T > &5 10 MUX #= GPIO 4%:461% (GPIO, 10 MUX).

5.2.3 iAWk (UART)
ESP32 i A=A UART $510, HI Tt 548 UART 15248 2 Ta] 1) 5 40 ER AT Bdh A4 AT B2 i
e
o W 4mARIRR, fxAl ik 5 MBaud
o RAM g1 TX FIFO Fil RX FIFO 3t ff]
o SR MG SRR H R BE
o SRR B BERE IR ALK
o SCRRE AR AL
o Hpm il s (RS232 Fl RS485) Al IrDA
o SZFf DMA il id 5
o SZFf UART MRt
o SCRHRAF IR ARE AR

HMFE R S% (ESP32 RS H T > &y UART J=#] % (UART),

(A
UART )45 BT DANAT B GPIO, dliid GPIO Az f i MR E

L ATEMATIEE, WHS% (ESP32 £ A ARMAE Y > 2547 4MEA A
1 (ESP32 ¥ RS Ty > =35 10 MUX #= GPIO 3%:4E1% (GPIO, 10 MUX),

5.2.4 12C gn
ESP32 f 2 A~ 12C Bakdi i, MR RIBCEL, S 0l DAUTAE 12C AL M.

o SCFFRHERI (100 Kbit/s)
o SCFFRER (400 Kbit/s)
o W F ik 5 MHz, {HAZH|F SDA FhisiE
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o SCRE 7 AN 10 A7 F-hE DA KA HE T Bl
o SCHFIKM] SCL o s B S i 12 4
o SCRF ]G RER T MR R I T i
FH FR] PATC 48 - 2 e s il 12C $z 01, T SEB T 2 TG R H o

HMFEEES%E (ESP32 ARSHFMY > &7 12C =4 % (120).

N5 i
12C {YE T LA AL 2 GPIO, i GPIO Az it L B

HLZXTEMMBENEE, 5% (ESP32 £5i AHEAMM Y > 24y SN
1 CESP32 H RS Z TN > 2745 10 MUX 4= GPIO X #:4E1% (GPIO, 10 MUX),

5.2.5 12S N
ESP32 b J iy 128 il 22 iR W AR PP B 3t 17— P RIG i i e 10, R0 T 5 A ]
ik

o SCRFEAURAA AL

o SRR AR A5

o SRR PP AR

o A TCEL PR A L i s

o (¥ PDM {55 Af i

o WA R AR ] i

FEAE B E% _(ESP32 RS H TN > 5y 128 24| % (125).

5y e
128 B4 T PASAERE GPIO, it GPIO i FEfiC . -

WEZATEMABREE, H5% (ESP32 R HARMA Y > &7 AN M
Ml (ESP32 H# RS T > &5 10 MUX #= GPIO 4:461% (GPIO, 10 MUX).

5.2.6 ZIAbhiEPE
ZUobESE (RMT) T Hiil s Mg LN B s = -

etk
o J\ANIE, T AEHERILLIMESS S
o BN HA L AR AR RE

o TR RIEEAA IR RSP AR
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o HFFZPLLIMPIL

HAEEWS% (ESP32 RS H Fy > Fy ohigds (RMT).

SISy i
RMT BRI T PASHAT L GPIO, i GPIO A2 e [ ic B

WL ETEMATMEE, 5% (ESP32 R B A Y > 245 SN B4
1 _(ESP32 ¥ RS HZF WY > &7 10 MUX 4= GPIO & #4E% (GPIO, 10 MUX).

5.2.7  Jpkohit-BeEdings (PCNT)

kb ez dilas (PCNT) & el id iR Ei i A Kb (55 1 B THE AT B AT 4L
o S\t T
o BRIk TR BT A — NS 1 16-bit TR TR A S P~ 1E
o B, IR TR
o AWK ES A RIE S 1B RuED
o VEFRAER ANKIT S S i _ETHITECT B2 A T AR

PG BB 2% _(ESP32 RS H T > FY Aot it 4z #| % (PCNT).

S NSy T
Jkih s il s A B RT PASAAE RS GPIO, i GPIO A FRIC . -

L2 ATEHINEE, 5% (ESP32 RV H B ARKM Y > 247 AMEAE AT
Il (ESP32 AR S ZTFHY > =4 10 MUX 4= GPIO %4614 (GPIO, 10 MUX).,

5.2.8 LED PWM #siilgs
LED PWM F il (LEDC) J T4 UM T LED £ PWM {55
FitE
o TAMIALAY PWM A il
o IRk PWM (25 FURSEE R 20 fif
o N\ABSLHYERES, HA 20 (L TRER ATTCE Y b B S AN R i
o AT PWM {55 i i A
o PWM (5725 i
o LS H B

AN IS % _(ESP32 RS H TNy > 547 LED PWM 3243 (LEDC).
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5y e
LED PWM BRI DAMATRE GPIO, i GPIO A4 P HLE -

WL X TEHOMPEE, H5% (ESP32 RFith H i ARFIM Y > 27 AMEE I
Ml (ESP32 H RS T > &5 10 MUX #= GPIO = 4%:451% (GPIO, 10 MUX).

5.2.9 WpLPEHPkEHEZ: (MCPWM)
PWM $i il nl DA T UK 7 ik AR RRAT o %Azl as el PWM g It . PWM ARG 1T A% B 1
B4l S AR E RS, Wn PASET. 4 PWM SIET48 14 PAM GEIEAE ST . & IAGHE 748
AT DA B A M 5 R A
itk
o =/ PWM ERAS, T RGBT AR ]
- B PWM EIREA —> % 1Y 8 (L eh i 45

- PWM ERFAS 1 16 ALt i i) TAERGUASE : il B, it B, e s i ER T4k
e

= BECFREIE A DA A PWM 5 e T4, B E O TARGZ A7 s RNl A S s, AN [l 25
SEIF AR ph B[R] A 5 ] g

o = PWM #affidi, A sl X
= A PWM Hipihh, TR LA S st
= JEXIRFE L TR AT BT e, - n] 2y s
- I RS T VA PWM i, A 22 RS I BRI AR SRSl e T A A
o WA AR
- BRI, TR SR R e — R AT A B
- WAL AT R ] PWM i e A e -
o fiRREHL, JITET RO (E S A H
- ek AL R
= {3 A TR Mt 2 T 4 ] [ 00
= Wk S S 04 TR o 23
= DAL/ HL T P TR 1) o 2 2 D 1 53 ) PO AR P P T P
- AL, AR A 32 (LAY A B A A
- AR ST AT, AT T i
- HPER A AT PAS PWM g I e sl SR {55 [ 2

PRSI S %  (ESP32 B AZSE T > =7 wiis 4|k iA4 B (PWM).
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S M 2
MCPWM 4l n] AL GPIO, il GPIO <2 L B

WL XTEMAOTMEL, 5% (ESP32 ZF A ARBM S > 2 SN AL
Ml (ESP32 H RS T > &5 10 MUX #= GPIO = 4%:451% (GPIO, 10 MUX).

5.210 SD/SDIO/MMC F:HLE¥s e
ESP32 i1~ SD/SDIO/MMC FHLEHI%L,

bk
o SCREBAANERR
o ¥ SD f7fi#F 3.0 #1 3.01 nif
o 3 SDIO 3.0 fiiiAs
o SUHF CE-ATA 11 A
o WHZ AR (MMC 4.41 JRA . eMMC 4.5 RAFI 4.51 fi4s)

RS T Rk 80 MHz (A i, IF HLSCRE 3 il S 4tz 1bit, 4 bit 1 8 bit. 7 4-bit Hfin B 2l
o, ATPASHE 2 4~ SD/SDIO/MMCA.41 F, i3 HE 1454 1.8 V HUE TAER) SD &,

TG RS % (ESP32 Hi RS H Tty > F{7 SD/MMC AUz 4] % .

S M 5 i
SD/SDIO/MMC AL fil #84 iE i 10 MUX 5 GPIO2, GPIO4, GPIO6 ~ GPIOT5 & [ .

WEXTHMOBEL, 5% (ESP32 RV FAMAE ALY > B4y ML
Fil (ESP32 H RS Z T > =4 10 MUX 42 GPIO 444514 (GPIO, 10 MUX).

5.211 SDIO/SPI \BLETZS
ESP32 th i i) SDIO 2.0 MAILE i ds bttt 1 X 22 e - A/ s (SDIO) 54 # (4 54, fuvr SDIO 3
Hladst SDIO gk trifii ESP32.
e
o MG, O 5 50 MHz, 374§ SPI. 1-bit SDIO Fil 4-bit SDIO [tk
o SRAEEFILK S b i v o] T
o EHLATEIEDIR ML A ras
o TR ML, BB L
o CHFHEZNIETE SDIO Bk by Ak g, [AFE SR H 3 &5 SDIO Sk FIE FE 8
o FATHIR/NATIL 512 Sy

o LS AL H 1] 5] DARH L AR g 7

REEE R 23 ESP32-WROVER-E & ESP32-WROVER-IE 7 R#kE 5 v2.4
SR 7L


https://espressif.com/documentation/esp32_datasheet_cn.pdf#cd-peri-pin-config
https://espressif.com/documentation/esp32_technical_reference_manual_cn.pdf#iomuxgpio
https://espressif.com/documentation/esp32_technical_reference_manual_cn.pdf#sdhost
https://espressif.com/documentation/esp32_datasheet_cn.pdf#cd-peri-pin-config
https://espressif.com/documentation/esp32_technical_reference_manual_cn.pdf#iomuxgpio
https://www.espressif.com/zh-hans/company/contact/documentation_feedback?docId=4449&sections=&version=2.4

5 Shx

o T HdEfeHn DMA

HMFERIES% _(ESP32 RS HFY > FHy SDIO Mz %

N5 i
SDIO/SPI MALFE il #5441t 10 MUX 55 GPIO2, GPIO4, GPIO6 ~ GPIO15 & Al

WL X TEMOENGEE, HS% (ESP32 R4 A FAIAE 1Y > B47 4MEE BB A
(ESP32 HAZZ T > &35 10 MUX 4= GPIO 4#4E1% (GPIO, 10 MUX),

5.212 W FHEN
MEIRGHE T (TWAI®) &R 228 T 2 L. ZHEEE L. TWAL F 6188 38 7 Z s s
f&.
FitE
o 3677 1SO 11898-1 f4il (CAN #iii 2.0)
o SCRpbRMERE (M-bit ARIR4F) MY AN (29-bit ARIAT)
o A
- S A v0.0/v1.0/Vv1.0 R 25 Kbit/s ~ 1 Mbit/s i i# %
- AR v3.0/v31 37 FE 12.5 Kbit/s ~ 1 Mbit/s i i# %
o HRFZ AR IERAE, R B ML
o 64 FATRX FIFO
o FRIRAE: FAUCRIEAE K EIL
o FUENAT (SCRFERIR AR FIXUEM )
o FEURAGIN S ALE: BEUGTTAL. BRRICERGI T ECE . AR AR S

HAMEEWHS% (ESP32 HIRSHE T > By WA FIEo (TWA).

5y e
TWAI A T AL 2 GPIO, il GPIO Az it L B

FEXTEMABREE, HS% (ESP32 £ F B A HY > =545 4ME 4B
1 (ESP32 ¥ ARZZ Ty > =35 10 MUX 4= GPIO 3%:4E1% (GPIO, 10 MUX).,

5.213 DKM MAC £:11

ESP32 g DAK @ (5 2 40 T— N5 A IEEE-802.3-2008 #RifE Ryt iy 45 il s (MAC) #2111, ESP32 fR3—14
SMISTIBRIE TS A (PHY) HIER S0 LAN B2% (NZe. JGEP%) . WRMZHE LIS Frlld 17 /4 MIL 525K 9
A~ RMII {5525 ESP32 43,
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bk

e 10 Mbps #1100 Mbps [3# %

o %Iy DMA 45l 28 S BLAKI MAC #2115 % fil SRAM 27 1] il 3 2k 1%
HFMCH MAC i (SHF VLAN)
BT, (CSMA/CD) Fl4 A T 44k
MAC 4% 52 (ki)
32-bit CRC H 22k BUFIH
AT I MARE A IE (3% Adibht) 192 Frbh gt
TCSRAEANBCR Wi 32-bit ARASHY
o N FIFO T Zedr Kb Fnigediomi. ik FIFO Fiiglk FIFO ¥k 512 = (32-bit)
o 7ify IEEE 1588 2008 (PTP V2) FRifEfyfifi{4: PTP (RS Hf s A] HipsL)

e 25 MHz/50 MHz #y 4y H

HAIEEES% (ESP32 HRSBHFHY > %45 vA KA (MAC).

5 M5 i

LTFPAKM MAC B2 LTSI S B, 5% (ESP32 ZFh B AR Y > 2= MRS I Al
(ESP32 $ AZZFHty > B35 10 MUX 4= GPIO 4E1% (GPIO, 10 MUX),

5.3 BilAhx
5.31 Bi/BckH2% (ADC)

ESP32 HEa 1 2 A~ 12 fil SAR ADC, JL574% 18 MELLEE A » o T SC I RIN#E, ESP32 [y ULP Hpab i gs
W] DAEMERR DT 20T IR, S, vl o 35 e (e A % Ty s i CPU

510 ffiik T ADC itk
¢ 10: ADC ¥#1E
55 ik WO | AT | R
DNL (2240 4FZ6HE) | RTC #Hi2%; ADC 4M 100 nF HiZE; 7 71 LsB
INL (BUrEZelE) | $i AN DC f52 26 25 °C; WIFISBT % | 12 12 | LSB
IR DIG fHI48 = 2 [ Msps
ey

o Atten =3 Iif, MIHE(EAT 3000 (MLHE(HZIN 2450 mMV) ZJ5, AERES H LRI,

o IR 2 UCREBO TR (ET ARG B4 AY DNL 4558

e VDD3P3_RTC Hi ki GPIO A& A A HL He i Fil i " M 387 2 15 LU VR MERINE . A& 5] A ADC il
iR, HPWE A IR T,
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BOATHOLT, SR Z A £6% [l H2E 57 . ESP-IDF $2fit 7% ADCT iy MitiifE k. i eFuse Vet 2%
(BRI E RN 1 7o P Qs O o A 3 ] e R A 7 3R A AT ofe

#¢ 11: ADC el

S fiti il Jee/Mi | I KAl | A
Atten = 0, G 253t Bl 100 ~ 950 mV 23 23 | mV
iR Atten =1, ﬁ&i{ﬂﬂ%@lﬁ 100 ~ 1250 mV -30 30 | mV
Atten = 2, HRAMETLH 150 ~ 1750 mV 40 40 [ mV
Atten = 3, AR ETa R 150 ~ 2450 mV -60 60 mV

PR 55 % (ESP32 i RS H Ty > &4 h LA B HEIMEFT A,

5y e

WALE M BEE, B ECE 18 ME I ADC, T H R
KTEMAEREAGER, 2% (ESP32 RN RS > 33T AN A1
(ESP32 i RAZ L FHty > B4 10 MUX 4= GPIO 4E1% (GPIO, 10 MUX),

5.3.2 ¥i/Bik42s (DAC)

ESP32 A 2 4~ 8-bit DAC jiliid, *#f 2 BEUF M5 50 Bl 2 MR R G S5, PN ] PAS 7 3 T A .
DAC 4% Fy P B FELBELER AL 1 N vh g 2. X 2 > DAC W] RAME S 2% 1 R AH .

(s B S% (ESP32 HiARZSH Ty > Fir A EEA B EEME S5 A2,

5y e

AL E GPIO 25 Fil GPIO 26 & M FE . X T M RLiFaEe, WHe%
KESP32 ZA s AT > Fy MRS HAEC 1 «ESP32 RS Z T > =37 10 MUX =2 GPIO
451 (GPIO, 10 MUX).,

5.3.3 filfifk &S

ESP32 i fit 7" 21k 10 A sUL I GPIO,  RERSTRN i T8 sl HAh) It B e sl sl i - AL R AR 2 . X
TR T PR ERMGR PR R PRI L B 114 55 SR8 S (0 P AR PR /N Al ot vl AT P A 26 21 ARSI B K DX i
EES

NSy i
# 12 FIH T 10 ALK GPIO.

& 12: ESP32 |iyize s\ f4 k& GPIO

HLE AL AR S # R L
TO GPIO4

T1 GPIOO

T2 GPIO2

T3 MTDO

T4 MTCK

5 MTDI
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L SR KA 5 B4 HIHHFR
T6 MTMS
T7 GPI027
T8 32K_XN
T9 32K_XP

FMERIES%S _(ESP32 HASH Y > &4 h B4R ELHizmE5 L2,

LK
ESP32 fiufbi % it H il 14 Tk il s SRS BE MR G2 (CS) AL, I3 5 T IR ]«
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6 HFE

6 Uk

6.1 ZaRf i KBE

7 HH 24 X B R (R PT BE S B R AR o 3 RS AUEH, AW M EX 8O B 4 TR
AREARNESEARI D REMERRAE . W TAERIFE S H R4 s T 5 b o R IR]BRERAE A g KUE A 1F T ]
RES S IR Y AT FETE

2 13: gkt i KRBUE

(e e /M| BRA | SR
VDD33 AL H H -0.3 36 |V
Tstore ﬁﬁ%?ﬂ%‘lg *40 105 OC

6.2 W TSR

4 TR

] ZH /M | IR | Bl | SR
VDD33 | A I E 3.0 3.3 3.6 V
lvpp AMERHVRR L T | 0.5 — — A
T TAEFPRFL ~40 - 85| °C

6.3 HimHL TR (3.3 'V, 25 °C)

¢ 15: MR H < FHE (3.3 V, 25 °C)

' S oMl | BRI KM | SR

Crn IR - 2 - | pF

Vin e P AL 0.75xVDD* - | VDD'+0.3 | V

Vrr AR HE - A HL R -0.3 - | 0.25xVDD! | V

lra o FEL P AL - - 50 | nA

Irz, (M NG R - - 50 | nA

Vor o FEL P R P 0.8xVDD! - -V

Vor RCFE P-4 S FL - - 0.1xVDD! | V
W
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6 HFE

#15 - £ Lt
e S S/ M | R e RAf | s
VDD3P3_CPU
Pt i | a0 | ma
(VDD! = 3.3V, —
VDD3P3_RTC Hi
lor Vog >=2.64YV, ‘ - 40 - | mA
e e T L e
A VDD_SDIO 1 It
SNV b 1 - 20 - | mA
RHTE L IR
lor (VDD'! = 3.3V, Vor, = 0.495 V, - o8 - | mA
A B A HE B R A AR AE)
Rpu R - 45 - | kQ
Rep e - 45 - | kQ
Vi nrst | SR EAREAE (CHIP_PU R & B E 5 ) | 0.75x VDD —|vbD1'+03 |V
Vi nrst | CHIP_PU S AR L~ AL - - 06 |V

VDD £ 1/0 fyfte . T HIBIS% (ESP32 RFih B A A MFd2 10 MUX,

2 VDD3P3_CPU Fil VDD3P3_RTC HL sk 5 i 1 &5 I ) 37 L7 i 5 SRR B T DB/ S, A2 40 mA 3/
#2529 mA,

8 VDD_SDIO Hi sk ) 45 IS 045 %4 flash 1/5k PSRAM F45 .

6.4 Active Bi F Ity RF Jjkt
NHThEEEE AT 3.3 V AR, 25 °C PRI A R A
IR KSR LT 100% 23 HL il 7%
A B FERR I AR SN P . CPU 2RI Z61F R IS
£ 16: Active BisX, F Wi-Fi (2.4 GHz) HkE¥r:

TAERER SR ik Wefif (mA)
802.11b, 1 Mbps, DSSS @ 19.5 dBm 350
. 802.11g, 54 Mbps, OFDM @ 14.0 dBm 243

Kt (TX)
Active (BHTAE) 802.11n, HT20, MCS7 @ 13.0 dBm 233

clive V7]

” 802.11n, HT40, MCS7 @ 13.0 dBm 229
802.11b/g/n, HT20 108

RX
B (RX) 802.11n, HT40 13

6.5 Arfifids LAk

ARATRARARIE T AP AN R PR P AN RUEEAE BT B/ SRR AR R RRIA , (BRAE A7 it
frasmiin. Bt mh, TR N EEIRAS.
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¢ 17: Flash k&
/S| oM | WO | R | AL
Voo RIEHE (1.8 V) 1.65 1.80 2.00 Vv
YRR (3.3V) 2.7 3.3 3.6 V
Fo T PNIDE S 80 - — | MHz
— G A/ R S ) 100,000 - —| &
Trer | B ORI 1H] 20 — — | 4
Tpp | DUGRFERT[R] — 0.8 5| ms
Tse | BRI (4 KB) - 70 500 | ms
Tpe | HUEEREE] (32 KB) — 0.2 2] s
Tpee | HERRETR] (64 KB) — 0.3 3 S
B 7 BRI ] (16 MD) — / 20| s
B BRI (32 Mb) — 20 60 | s
Top | ESHEEHA] (64 Mb) — 25 100 | s
IR (128 Mb) — 60 200 | s
g IR E (256 Mb) — 70 300 | s
¢ 18: PSRAM JiLk%
S5 | Bl oM | IR | eRf | PAfE
VCo HEFEBEE (1.8 V) 1.62 1.80 1.98 V
FRIERE (3.3V) 2.7 3.3 3.6 V
Fo | BeREIBIIA 80 — — | MHz
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7 SR

7 SBEFTE
RSB O 2

SRS J A R i 11 AL ESZ SIS R IR 15, A8 1 AP A P R B PG . A AR R AR i 32
TUALZE B (s RSN R AT 50 Q FHATL. ARS8 P ORI AT 7 [ A i X B R A . e T DATRC
BTAFEEROHREE, BAiHS% (ESP JMilulErE) .

BRARFE I, S 2 3.3 V (£5%) ik, 25 °C MR B 44 T 58 .

71 Wi-Fi 4}
2% 19: Wi-Fi 5550 LK%
EA S itk
ARG P UG 2412 ~ 2484 MHz
Tk brifE IEEE 802.11b/g/n

710 Wi-Fi gL S (TX) 5Pk
4 20: BB BRI EVM K58y 8021 bl ivy25 i o %

o Be/bME | R | Jkf
(dBm) | (dBm) | (dBm)
802.11b, 1 Mbps - 19.5 -
802.11b, 11 Mbps — 19.5 —
802.11g, 6 Mbps — 18.0 -
802.11g, 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 —
% 21: Kt EVM Bl

Be/ME | ORGP

i (dB) | (dB) (dB)
802.11b, 1 Mbps, DSSS — | -25.0 -10.0
802.11b, 11 Mbps, CCK — | -25.0 -10.0
802.11g, 6 Mbps, OFDM — | -24.0 -5.0
802.11g, 54 Mbps, OFDM — -28.0 -25.0
802.11n, HT20, MCSO — | 240 -5.0
802.11n, HT20, MCS7 — | -30.0 -270
802.11n, HT40, MCSO — | —24.0 -5.0
802.11n, HT40, MCS7 — | -30.0 270

VRS EVM AN I 17 1 % S 2l 25 20 WI-Fi 450 8 4+ 5
(TX) 45 b it R
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7

71.2 Wi-Fi G5y (RX) fedk
802.11b FifE IRt (PER) At 8%, 802.11g/n i FAE it 10%.

% 22: R %

- B | Bome | B
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps, DSSS — -970 —
802.11b, 2 Mbps, DSSS - -94.0 —
802.11b, 5.5 Mbps, CCK - -91.0 —
802.11b, 11 Mbps, CCK — -88.0 —
802.11g, 6 Mbps, OFDM — | -93.0 -
802.11g, 9 Mbps, OFDM — -91.0 —
802.11g, 12 Mbps, OFDM - -90.0 —
802.11g, 18 Mbps, OFDM —| 870 —
802.11g, 24 Mbps, OFDM - -84.0 —
802.11g, 36 Mbps, OFDM — | -810 —
802.11g, 48 Mbps, OFDM — 770 —
802.11g, 54 Mbps, OFDM - -75.0 —
802.11n, HT20, MCSO - -91.0 —
802.11n, HT20, MCST1 — | -88.0 —
802.11n, HT20, MCS2 - -86.0 —
802.11n, HT20, MCS3 — -83.0 —
802.11n, HT20, MCS4 - -80.0 —
802.11n, HT20, MCS5 — | -75.0 —
802.11n, HT20, MCS6 — | -78.0 —
802.11n, HT20, MCS7 — -72.0 —
802.11n, HT40, MCSO - -88.0 —
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 - -70.0 —
802.11n, HT40, MCS7 — —69.0 —

4 23: B Hon T

K BoME | MR | R
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — 5 —
802.11b, 11 Mbps — 5 —
802.11g, 6 Mbps — 0 -
802.11g, 54 Mbps — -8 —
PUn i
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7

F23 -4 L

ik oM | MR | Bk

(dBm) | (dBm) | (dBm)
802.11n, HT20, MCSO — 0 -
802.11n, HT20, MCS7 — -8 —
802.11n, HT40, MCSO — 0 -
802.11n, HT40, MCS7 — -8 —

2& 24: FZ AR E AR

ik oA | ORI | de KA

(dB) (dB) (dB)
802.1b, 1 Mbps, DSSS — 35 -
802.11b, 11 Mbps, CCK — 35 —
802.11g, 6 Mbps, OFDM — 27 —
802.11g, 54 Mbps, OFDM — 13 —
802.11n, HT20, MCSO — 27 —
802.11n, HT20, MCS7 — 12 —
802.11n, HT40, MCSO — 16 —
802.11n, HT40, MCS7 — 7 —

7.2 WP A
A 25: (RDIREEE I S B R

b filiik
ARG T8 A 2402 ~ 2480 MHz
SRR S D A ~12.0 ~ 9.0 dBm

7.20  HUES - AERNE R (BR)
# 26: BES Y - JERIBN K (BR)

S Ak Wil | WORY | BeRfE | PR
Ri)E @0.1% BER — -90 -89 -88 | dBm
KRGS @0.1% BER - 0 — — | aBm
AFEMH H C/1 — — +7 — | dB
F=FO+1MHz — — -6 | dB
F=FO-1MHz — — -6 | dB
F=FO+2MHz — — 25 | dB
AP R ] L C/) ey — — T a5
F=FO+3MHz — — 25| dB
F=FO -3 MHz — — 45 | dB
R
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7 SR

#26- L

S ks M| ORI | KA | AL

30 MHz ~ 2000 MHz -10 — — | dBm

2000 MHz ~ 2400 27 — — | dBm
Hr A1 PE 7€

MHz

2500 MHz ~ 3000 —27 — — | dBm

MHz

3000 MHz ~ 12.5 GHz -10 — — | dBm
HIH — -36 — — | dBm

7.2.2  JAas - A& R (BR)
% 27: S AT - JERIEE R (BR)

B% At oM | BRI | R iy
I R G h R — — 0 — dBm
g K — - 3 - dB
SEPAA) 47 1 0 — 12 — +9 dBm
20 dB #r 5 — — 0.9 — MHz
F=FO+2MHz — -55 — dBm
BSEY 2 IR F=FO+3MHz - 55 - dBm
F=FO%>3MHz — -59 — dBm
A flayg — — — 155 kHz
A f2max — 127 — — kHz
A f2ag/ A flayg — - 0.92 — —
ICFT — — 7 — KHz
B R — - 07 — | kHz/50 ps
f#% (DH1) - - 6 — kHz
f#s (DHS) — — 6 - kHz

TIOE] 7, S 8 AThRYL, LITIEEFM 12 dBm 5] O dBm. ShEHL AR 1 B, K
3 dB. BN USR] 4, KIS D% O dBm,

7.2.3  HZWcas - s R (EDR)
# 28: B FRYE - BB R (EDR)

B EX: b | o | o | e
7/4 DQPSK

R @0.01% BER — 90 -89 -88 | dBm

BB @0.01% BER | — _ 0 — | aBm

IAFEHI L C/1 — — 1 — | dB
F=FO+1MHz — -7 — | dB
F=FO-1MHz — -7 — | dB
F=FO+2MHz — 25 —| dB

SR FEEAN S L C/1 PR
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7 SR

28 -1 i
S8 s BeME | WORAE | dekfi | A
F=FO 2MHz - -35 —| dB
F=FO+3MHz — 25 — | dB
F=FO -3 MHz — 45 —| dB
8DPSK
RIF @0.01% BER - -84 -83 -82 | dBm
BRBEWUES @0.01% BER | — — 5 — [ dBm
SEAETEMHI L C/) — - 18 —| dB
F=FO+1MHz - 2 — | dB
F=FO-1MHz - 2 — | dB
F=FO+2MHz - 25 —| dB
SRIEPHIH C/1 0 2 i — — —
F=FO+3MHz — 25 —| dB
F=FO -3 MHz — -38 — | dB

72.4 RAHE - Wnagda g (EDR)
2 20: R A FEYE - BB R (EDR)

S8 Eitis I | WORAE | e RAE | A
ST (WER 27 Foruil]) | — — 0 — | dBm
et K - - 3 —| dB
SR A AL — -12 - +9 | dBm
w/4 DQPSK max w0 — — -0.72 — | kHz
w/4 DQPSK max wi - — -6 — | kHz
7/4 DQPSK max |wi + wO| - — | 742 — | kHz
8DPSK max wO — — 0.7 — | kHz
8DPSK max wi — — -9.6 — | kHz
8DPSK max |wi + wO| - - -10 — | kHz
RMS DEVM — 4.28 — %
/4 DQPSK i il & 99% DEVM — 100 —| %
Peak DEVM — 13.3 — %
RMS DEVM — 5.8 — %
8 DPSK 4 & 99% DEVM — 100 —| %
Peak DEVM — 14 —| %
F=FO+1MHz — -46 — | dBm
F=FO*2MHz — —44 — | dBm
FPIARRA F=FO + 3 MHz — | a9 — | dBm
F=FO+/—>3 MHz — — -53 | dBm
EDR 2& 43 AH AV 4 i - — 100 —| %

7.3 ARIFEEF S

7.31 MR
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7 SR

A 30: IRIFEE A Bl dn et

S8 Mk WM | IR | SRRl | PR
R @30.8% PER — ~94 -93 -92 | dBm
KB ES @30.8% PER | — 0 — — | aBm
AFEM S C/1 — — +10 — | dB
F=FO+1MHz - -5 — | dB
F = FO -1 MHz — -5 — | dB
SRR O/ F=FO+ 2 MHz | — | d8
F=FO -2 MHz - -35 — | dB
F=FO+3MHz - -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
HiH — -36 - — | dBm

7.3.2 Ryt

3¢ 31 (KTEEW A & G 23 etk

ZH A I | IORE | Bl PAfL

SRS (W3 27 FHUH) | — — 0 — dBm

TR TP N - — 3 — dB

SRR A 47 i Y - -12 — +9 dBm
F=FOt*2MHz — -55 — dBm

RSy IR F=FO+3MHz - 57 - dBm
F=FO+>3MHz — -59 — dBm

A flayg - — — 265 kHz

A f2max — 210 — — kHz

A f2ag/A flayg — — +0.92 — —

ICFT — — -10 — kHz

NS ST - — 07 — | kHz/50 pus

fw#% — — 2 — kHz
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RCHE

<
=

e

i

EEE 4

K

LE

7 2A SERVIRV 3E 31-4IA0EM-2EdST 8 F-HIAOHM-2£dST

8 gl it

B2 AT TCIF R HL B A

VDD33

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

The value of R2 varies with the actual
PCB board.

c3 c20
100pF 1uF
VD33
? GND GND
co
0.1uF
VDD33 =
T GND
L5, 2.00H(Q.1nH)
GPIO21
c10 @ R3 Fic) TOTXD
UORXD
10nF/6.3V(10%)
TO 1uF ui Ll GPI022
GND GND GND|| T ‘
ol | | VDD33
~ [ | I GND
o TagLazZzL o009y =
z Lo ITIoONXXN
223 JR0RE0
) POSEE%8555 Lo “‘
33 ESD
0.10F T
1 GPIOT9
RF_ANT LNATN VDDA Gl =
JANTLRIAAL 0 LY TED = LNA_IN VDD3P3_CPU I —_—— oD
VDD3P3 GPI023 BOTS
5EE ANT c15 c14 e VDD3P3 GPIO18 508
- T8 78D = SENSOR_VP GPIOS STSoT
%—| SENSOR_CAPP SD_DATA_1 5600
— = = SENSOR_ VN g | SENSOR CAPN SD_DATA0 KICLK
= = oo T o ke =
| X 7
The values of C15, L4 and C14 Saos VoETS AT SHoShz
vary with the actual PCB board. FI035 32K_XP GPIO17
o e ] ¢ W ghio o
NC: No component. o
g
3 C24 VDD_SDIO
2 ESP32-DOWD-V: 1uF
ESP32-DOWDR2-V3
SCKICLK _ R12 0 FLASH_CLK = = VDD33
GND GND
VDD33
alslsle] ofe c19
olololo) ] (o] le] (o]
o = o o 0.1uF
GPIO17 R13 0 SRAM_CLK &|5(6|5|
GND
VDD_SDIO Flash and PSRAM VDD_SDIO VDD_SDIO
R10
w7 10K
scsemp 1o ¢ g SDUSD1 e
FLASH_CLK > :
= o bo SDOS0 S50r850 7 voo |2 SHD/SD2
=] ) 3 SO/SI01  SI03 & N CIK
SHD/SD2 7 JHOLD 6 wp 3 SWP/SD3 SWP/SD3 3 s102 2
FLASH _] Vvss
PSRAM
GND GND When ESP32-DOWDR2-V3 is used, U4 will be NC.

Pin.1
GND
Pin.2
3v3

Pin.3
EN
Pin.4
SENSOR_VP
Pin.5
SENSOR_VN
Pin.6
I034
Pin.7
1035
Pin.8
1032
Pin.9
1033
Pin.10
I025
Pin.11
I026
Pin.12
1027
Pin.13
1014
Pin.14
I012
Pin.15
GND
Pin.16
I013
Pin.17
NC
Pin.18
NC
Pin.19
NC

PCB ANTENNA

Z]—{ [lenD
Z]—OVDDSS
} EN

; SENSOR_VP
Z SENSOR_VN
§ GPI034

} GPIO35

} GPI032

§ GPI033

E GPI025

E GPI026

§ GPI027

§ GPIO14

§ GPIO12
e
} GPIO13

TT1

EPAD.

S
GPIO23 Q
GPIO22 i
UOTXD ;
UORXD ;
GPIO21 §

GPIO19
GPIO18

GPIOS

GPIO4
GPIOO
GPIO2

GPIO15

il L

ESP32-WROVER-E(pin-out)

Pin.38
GND
Pin.37
1023
Pin.36
1022
Pin.35
UOTXD
Pin.34
UORXD
Pin.33
1021
Pin.32
NC
Pin.31
I019
Pin.30
1018
Pin.29
105
Pin.28
NC
Pin.27
NC
Pin.26
104
Pin.25
100
Pin.24
102
Pin.23
1015
Pin.22
NC
Pin.21
NC
Pin.20
NC
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The values of C1 and C2 vary with
the selection of the crystal.

VDD33 The value of R2 varies with the actual
PCB board.
c3 c20
100pF 1uF
VvDD33
GND GND
co
0.1uF
VDD33 =
T GND
L5, 2.0nH(Q.1nH)
s GPIO21
c10 R3, 59 UOTXD
o 13.3nF/6.3V(10%) UORXD
10nF/6.3V(10%)
Jor I [ GPI02Z
GND GND aND || T ‘
- b koliolst|eols | VDD33
i [ [
o ry<az<zoon
z aag TIoNXXAN
223 J)R0RE0
o 558828558 c4 01
SCEEL VDD33 ESD
0.1uF
GPIOTY
RF_ANT L4 78D LNATY VDDA PIO19 T -
b LNA_IN VDD3P3_CPU PIO23 GND
s o1 VDD3P3 GPI023 51018
5B ANT ENSORVP VDD3P3 GPIO18 5105
- 186 78D SENSOR_VP GPIOS 7SO
%—| SENSOR_CAPP SD_DATA_1 5O/SD0
= = = SENSOR VN’ g | SENSOR_CAPN SD_DATA O CKICLK
GND GND GND S o e SCS/CMD
SEosd VDET_1 SD_DATA 3 SWES0S
The values of C15, L4 and C14 K ;g;g VDET 2 SDDATA 2 gg%5702
vary with the actual PCB board. “GPIO33 32K_XP “GPIOT7 (55 -
ey ; e — s
NC: No component. o o
a o
08253%3088
cocf8eBaan
(3(322222000 C24 VDD_SDIO
Uz ESP32-DOWD-V: 1uF
ESP32-DOWDR2-V3
SCKICLK  R12 0 FLASH_CLK = — VD33
GND GND
VDD33,
e c19
SPlels| ololele
alafals] azlala 0.1uF
GPIO17 R13 0 SRAM_CLK Oea|
GND
VDD_SDIO Flash and PSRAM VDD_SDIO VDD_SDIO
R10
w " 10K
scsemp 1o o g SDUSD1 v
FLASH CLK 6 > SDOISDO GPIO16 1 8
ck, Do SDO/SDO 2SS 01 eon [1—_sHDisn2
/s RAM_CLK
SHD/SD2 7 JHOLD 6 wp SWP/SD3 SWP/SD3 i s102 SCLK g SDM5|51
VSS  SISIO0 [ —
FLASH _]
PSRAM
GND GND When ESP32-DOWDR2-V3 is used, U4 will be NC.

Pin.1
GND
Pin.2
3v3

Pin.3
EN

Pin.4
SENSOR_VP
Pin.5
SENSOR_VN
Pin.6
I034
Pin.7
1035
Pin.8
1032
Pin.9
1033
Pin.10
I025
Pin.11
I026
Pin.12
1027
Pin.13
1014
Pin.14
I012
Pin.15
GND
Pin.16
1013
Pin.17
NC
Pin.18
NC
Pin.19
NC

PCB ANTENNA

D oo
Z]—OVDDSG
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