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% | iR I/ (18)
; CHIP_PU EIIHL S 36 7 B, 3.3 V ZR G0 HL IRk B B2 s i s
STBL ] 50
. CHIP_PU B AKX T Vir_nrsr (RAEEUES%H15) M ALG R
BT e >0

HANHET, 152% (ESP32 ZAih H FARKAE 1Y > #4 SH Lt g1z,
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5 Shx

5 Abhix

51  ApiscigA

ESP32-UAWDH it K &5 T FE & 194k, 4335 SPIL 12S, UART. 12C. fkapit#dzhlas. TWAI®, ADC., DAC. filt
PG ARG

LTINS, i55% (ESP32 Rt B AR > 24 shaedik,

B

o DUFHZEIE _(ESP32 AU AN Y > %5 shiehiik . HAEPA 10 (5 AERALE3I 1, st
= BHRN5E4E T ESP32-MINI-1 PA A& ESP32-MINI-1U,

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

5.2 Kb

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 4 (HEZ{FEZS% (ESP32 RUEITHAMAMEATY > sk I0_MUX ). 288 IRIIHGIE 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 .

SPI1. SPI2. SPI3 4» 5 #5145 SPl. HSPI. VSPI fy{5E-m4k,

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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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 & [,

W2 X TERADEHIE R, HS% (ESP32 RN A FOARFAS Y > F7 SN 4 HE F1_KESP32 F AR 225 Fii)

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

5.2.3 bWk (UART)
ESP32 3 A=A UART #5210, HI Tt i 548 UART 15248 2 ] 1) 7 A0 ER AT S8 4 A A2 0L
o WIHRFRIEFER, fm vk 5 MBaud
e RAM g TX FIFO I RX FIFO 3L
o SCRHRAG SRR B IR
o SCRPZANECIR BRI (AL
o SRR R
o THEIEHE(E (RS232 il RS485) F1 IrDA
o 304 DMA R a5
o SCRF UART WA
o SCRFEERMFIR IS FIRE (R 45

A a5 i

UART 48 I mT A MAT  GPIO, 84t GPIO Az i MR
L2 X TEHMENGEER, ES% (ESP32 R4 FAMAE Y > T4y AMEAE A F1_(ESP32 R 2% Fiihy

> FE7 10 MUX #= GPIO sg3%:4E1% (GPIO, 10 MUX).

5.2.4 12C g1
ESP32 f 2 A~ 12C Badi i, MR RIBCE., 23 0l DUTAE 12C AL MU,
o SCRRHERIK (100 Kbit/s)
o CFFEHERK (400 Kbit/s)
o HJE R A1k 5 MHz, {H52 4 SDA b4
o SRR 7 AN 10 AL F-E AR AUHE T 1A
o SCHF XM SCL I h e AR S A 4
o SCRF] SRR M R I 2 i
FHPR] ABC B 45 A P pres kil 12C 310, A SE IS 2 RS A R A
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E Sy
12C WAV UNAT R GPIO, it GPIO 3z e Wi
T2 X TEMASBAIEE, S5 (ESP32 RV HARMAE Y > Fa47 SMEAE 4 e A1_KESP32 AR 225 Fii)

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

5.2.5 12S gn
ESP32 b J iy 128 il 22 AR W AR PP B 3t 17— P RIS i i e 10, R0 T ey 5 B ]
itk

o SCRF AR

o PR T AU T AR

o FFZPhEARHE

o T HC B A R i L e

o (¥ PDM {55 Af i

o W R R AR N i

SISy i

12S (45 AT PAHAT 2 GPIO, il GPIO A i kf ML i
HEZRXRTEMABREE, ES% _(ESP32 RIS F ARSIy > T SN I IE Fl_KESP32 $ A 225 Fi)

> EH5 10 MUX #= GPIO L #4E1% (GPIO, 10 MUX).

5.2.6 ZIAbhiEYE
ZLohEYE (RMT) 45 i As MBI L A ME RS 5 -
o J\ANlIE, T AEMIRLLINESE RS
o FEANIEIE HA AL R AR AR AE
o TR RIEEAA IR RSP AR
o SCRFZFLLAMPI
SISy T

RMT BT DA GPIO, 5t GPIO Ae i L.
TR, 5% _(ESP32 R HAK A > &4 SMIAF IS B A1_CESP32 AR Z% T

> EZH5 10 MUX #= GPIO L #4E1% (GPIO, 10 MUX).
5.2.7 kb ikEdslldy (PCNT)

fikih T gz il as (PONT) B i BREw ANkof (55 19 LTI B iRt 4.
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b
o STk T
A BRI B RICE A — S 1 16-Dit THECAFAFE LA K Nl E
G I IR TR
iy ATk A5 R 1 155 1 T 0 D
PeBEAER AR5 500 ETHE SR B A TR

S M 5

Fikcrp T s T 204 BT DAMAT 2 GPIO, i3 GPIO A e P I ¥
B XTEMAENEE, 15S% (ESP32 RN R AR > Z47 AMEAE 4 A1_KESP32 $ RS2 Fiih»

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

5.2.8 LED PWM $7Hi4%
LED PWM #4148 (LEDC) Jil T4 LI T LED 355311 PWM £
K
o FAAMISE I PWM A s
Bk PWM 25 HORS T 20 fi
SRS, FUA 20 RorHAs . AT B e B A B e 1
TR PWM £ 54 A
PWM 1525 H
s H B

NSy i

LED PWM & I DAAATRE GPIO, i) GPIO AZHufE FEfc & .
FZ X TEMAMBHIEE, ES% (ESP32 RN HARMAE Y > Fa47 SMEAT 4 B A1_KESP32 AR 225 Ty

> Z5 10 MUX #= GPIO L #4E1% (GPIO, 10 MUX).

5.2.9 pLEERIkE 2 (MCPWM)
PWM F3 % T DA JI TSR 07 TH ARV BEAT . el las & PWIM GEEAS . PWM BB 1 - F T T4
Al SEREETIARIS N, AT DURSHET. A PAM STER 14 PWM SEIHA BRI TRAL
A DUR S
Kt
o S PWM EIEE, FITREH AR
- B PWM B 24— A% 0 8 R st
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- PWM FERSES Y 16 (e i TARRBECEAE sl R, o Boiist, s b R Kokt
it

- BECRREE AT DA R PWM S I e Bk, (AT ALAFAran b s RIS A UM s, AN ) 4
JE I AN, R[] A5 YR T 4

o = PWM #affidi, T A sl Exs
- N PWM i, nTHE S URMR S st T
- XIS RFE LT R P T, - n] 2 s
- Sl EAREAE T VR PWM i, e T AL RS P BRI SR Sl T A A
o HCRRAG AR
e B (A I Bive e 2 P Y SR RV G G B W
- WAL AT R ] PWM it v Ak e -
o fliPMIER, T ETREMFAE SR
- Jiekk r AL R
= A SRt Pkt 2 T S T [ 00
= kb BRS04 P A s
= MHLJL/ R AL R o s LU 2R ) 15 ) 0 AR ) P A L s IR
- 3AMSERFHPGEIE , A H A 32 (LI BA TR
- WA S T AT, A T i
- HPSEN A AT PAS PWM g I g sl SR (55 (7] 2

SISy i

MCPWM ] AL R GPIO, aliid GPIO A2 FEC E -
HZ X TEMATAEE, WHS% _(ESP32 RFE T HOARMARAEY > F4Y SMSAE I/ 1iC F1_CESP32 RS Fji)

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

5.210 SD/SDIO/MMC F:HLEsih2e
ESP32 £ li—14~ SD/SDIO/MMC FEH1448 1l 25 .

b
o SCRFFANMIBF
o 45 SD ##fik K 3.0 #1 3.01 Ak
e 7 #%# SDIO 3.0 fifiAs
o I CE-ATA 11 A
o YHZAR (MMC 4.41 fiiA. eMMC 4.5 HiAH 4.51 fiji4)

il as LB T Rk 80 MHz I B, I HL3CKE 3 R A 1 bit, 4 bit F1 8 bit, 7x 4-bit %fis 1 2k
Aorf, WTRASCHR 2 4> SD/SDIO/MMCA.41 -, 345 14DA 1.8 V HLJE TAFfY SD .
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55 TSy e
SD/SDIO/MMC EHLEE il #e45 iE 1d 10 MUX 5 GPIO2, GPIO4, GPIO6 ~ GPIO15 & 1.
HZXTEMAENEE, 2% _(ESP32 AN SARMME 1Y > B S B2 B Fl_CESP32 Hi RS F i)

> FE7 10 MUX #2 GPIO sz 342 1% (GPIO, 10 MUX).

5.211 SDIO/SPI HLEzHI %S
ESP32 i i ity SDIO 2.0 MWLzl g2 it 17322 ¥ i A /4 th (SDIO) a2 LI RE (304, Auir SDIO
Pl it SDIO kPl i) ESP32.
o RGN O % 50 MHz, ¢ # SPI. 1-bit SDIO #1 4-bit SDIO i) f& ks,
o SRAEFNBES e Rl i 3 7T i
o LTIV L AR
o FHIRTENL, JEEhER L
o SCR}HZHEFE SDIO Bk B KRB, [MIFE SR A ) %3 SDIO Lk 1y se it
o FATHIUINATIE 512 “FAY
o FALE AALIAIA FH I8 ) 7T AR B ) 5
o JATHli %) DMA

(A
SDIO/SPI M HLE Hl2erg 4 M@ 11 10 MUX 5 GPI02, GPIO4, GPIO6 ~ GPIO15 & H .
FZ X TEMAMBRIEE, ES%H (ESP32 2V HARFAE Y > F547 SN /e Al _KESP32 RS % T

> 27 10 MUX 4= GPIO % 44E1% (GPIO, 10 MUX).

5.212 WEFHi4#nN
WK BT (TWAI®) Re—Fh 3 S B2 THL . SR TWAL R T3t A 6 % s 3
f&5.
e
o FE%ZF I1ISO 11898-1 0 (CAN #i3E 2.0)
o SCRERRUERES (T1-Dit #RIRFF) A AR (20-bit FRiHAT)
o SRR
- B AR v0.0/v1.0/v1.0 S 25 Kbit/s ~ 1 Mbit/s &
- SWH B v3.0/v31 3 HE 12.5 Kbit/s ~ 1 Mbit/s firdia
o SCHFZ MR IEFEAE. A B A
o 04 FrPEk FIFO
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o FiFkAE: FUCEIEAIE & AL

o LIRS (ORISR AR B A )

o HRUGINSALEE: BRI, BRURCEERGI TR AR ACAD RN R S
SISy T

TWAI AT DA 13 GPIO, it GPIO AcHAiFERI T .
XTI BIE S, 5% _(ESP32 R HANM A > &4 SMIAF IS B A1_CESP32 AR Z% T

> B 10 MUX #= GPIO L ##4E1% (GPIO, 10 MUX).

5.213 UM MAC £10
ESP32 N PAKMIE AL T — 6 IEEE-802.3-2008 FRifE M7 )42 il 8% (MAC) #11. ESP32 F¥i—14>
SNERPIERERE FUE e (PHY) SRIERESEMR LAN R (L. J6Er4) . Pl EE LuE Rodad 17 A~ M558 9
A~ RMII {555 ESP32 j#4%.
b

e 10 Mbps #1100 Mbps [y %

o LY DMA 45 I 8RS AKI MAC #2115 % T SRAM 2 1] 1 i 3 %

o AFFRICHY MAC i (S VLAN)

o LXUT. (CSMA/CD) Fl4 AL T 4#:4E

o MAC il 72 (#lii)

e 32-bit CRC H a4 AN

o MTHIFRAEMIE () SFRLLHbIE) 12 Fhibhb g

o JLRAERAICR WY 32-bit ARASHY

o VIS FIFO HIF 247 R SRl K& 3% FIFO Az FIFO #J4 512 5 (32-Dit)

o fF{y IEEE 1588 2008 (PTP V2) Arifffyh {4 PTP (R i i) #% )

e 25 MHz/50 MHz [ i piré

N5 i

LT AR MAC B2 45 B4 OIS 8., 5% (ESP32 &A1 K A& Y > 2= AN B4 Fi
(ESP32 $ A& L FHty > 45 10 MUX 4= GPIO 4E% (GPIO, 10 MUX),

5.3 BiflAbhik
5.31 Bi/$kEHEs (ADC)

ESP32 4Ll 1" 2 4~ 12 {i. SAR ADC, 37 H5 18 M@ E A . 7 LB RIFE, ESP32 iy ULP b Bl geth
A PATEREMR 7 SN S L, I, T A (A g ey i CPU

# 10 ik T ADC Hpft::
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¢ 10: ADC ¥¥tk
S filiik AN RS S I S A
DNL (Z2703F4ktt) | RTC f%Hil#s; ADC Sh 100 nF HLZ; -7 7| LSB
INL (FRApdEZkik) | %Ak DC 5% #ili 25 °C; WI-FiSBT ] -12 12| LSB
o RTC Fi il % — 200 | ksps
R DIG ## il & — 2 | Msps

Bl

o Atten = 3 i, MEAEKT 3000 (HLEHZHN 2450 mV) 25, HEESH ERTBIE.
o (IR 2 UORKEB T R E T AR B4 DNL 4558

o VDD3P3_RTC i Jitiskity GPIO A& Bl A HL 3 i M asd~r 26 15 B R RIS, A W& 5] A ADC il

RRIE, HWLE A IEw TR,

BOATEOLT, S Z A1 6% Yl & 25 5. ESP-IDF $24t X ADCT /)2 Fiik i Jr k. A eFuse Vref 2%

(B SE I E RN R 1 7o P el 2 o A 5 ] e i A 3k A AT

¢ 1: ADC B gh %

ZH fiti il I/ | R | SR
Atten = O, 7%+ Bl 100 ~ 950 mV 23 23 | mv
. Atten =1, RN ETEE 100 ~ 1250 mV -30 30 | mV
Atten = 2, A% 150 ~ 1750 mV ~40 40 | mv
Atten = 3, HRONETLR 150 ~ 2450 mV -60 60 | mV

S5 M 5 i

W E SRR, e nTECE 18 MM ADC, I R R

LT HANECEE (S B, TS (ESP32 ZFIH B RIS ADY > 2 AMEAS M 1 ESP32 # A %% T

> 45 10 MUX 4= GPIO % 48:461% (GPIO, 10 MUX).

5.3.2 BB (DAC)

ESP32 5 2 4~ 8-bit DAC jiiiH, f 2 BT F 5 il Ay 2 M S Sh i, W1 ] A7 T AF

DAC Hi it i PN B HL P ER A AN ZZapgs 2. X 2 4~ DAC I DME NS HHLEM .

S M 5 i

HJTCE GPIO 25 Fil GPIO 26 45 il T Bttt . X T M BURITRAN (5 B, 2% _(ESP32 RS A FEARKAS )

> AT MR BIAED A CESP32 RS Z T > =75 10 MUX 4= GPIO 3448 [% (GPIO, 10 MUX).

5.3.3 filif ks

ESP32 #ft " 23k 10 A e iA% g GPIO,  REMS T iy 15 A fy L A s B M 7= AR R LA 22 57 . X
Tl BT ) VR P Al R P e 1 2 SR A50SS5 o P X A8 /N e otk vl DA P flk el o 70 ARSI B DX g

EEFR

IREER BB

25
S SCR L
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S M 2
#1230 1 10 AHAE LR GPIO,

¢ 12: ESP32 | iyize s\ f4 1% GPIO

HL AL IR AR S #F L
TO GPIO4
T1 GPIOO
T2 GPIO2
T3 MTDO
T4 MTCK
T5 MTDI
T6 MTMS
T7 GPI027
T8 32K_XN
T9 32K_XP

K
ESP32 fufbi e jgati H il 14 ok il s SR S BE MR G2 (CS) AL, I3 54 BT IR ]«
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6 Uk

6.1

ok pe KR BUE

R 18 A0 e RBUE (L T e B R AR IR . X R BRI BUE(E, A9 e X Sl g 4 T

2 14 EICTARERAE ARSI R DI REPEBEAE . IR 58 BE AR 4 X 5 KB 25 A4 T 1T BB 2 2 M AR 1) mT 4
P,
& 13: #Hp KA
' S8 Ie/ME | IR | B
vDD33 R H FE -0.3 36| V
TsToRE TR IR -40 105 | °C
T T HIEIRIE S % (ESP32 RS A ARBS 1Y PR 10 MUX.
6.2 N TIESAE
e 14: @l RS
Vi B /M | MR | B | R
VDD33 | fitH T 3.0 3.3 36| V
lvpp | ANESHLVE R LR 0.5 — — | A
. 85 °C i B B 85| |
T TARPRIEL L 105 °C I 40 o051 °C
6.3 HmHB AR (8.3V, 25 °C)
%15 FLFR S (3.3 V, 25 °C)
Vi B I/ M | R R | Ar
Cin HBA — 2 — | pF
Vrig T T A HL R 0.75 x VDD — | VvDD'+03 | V
Vrr, IRHE P AL -0.3 — | 0.25x VDD vV
lrm [ NG ER ) — — 50 | nA
lrr R NG ER — - 50 | nA
Vou 1 LA 0.8 x VDD — — Vv
Vor ARG HLP i S H — — 0.1 x vDD! v
JUR N}
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6 HFE

#15 - £ Lt
' 24 I/ | SR B kfl | A
VDD3P3_CPU
REHL TR e o | a0 ~ | ma
(VDD! = 3.3V, —
VDD3P3_RTC
lor Vog >=2.64YV, \ — 40 — mA
R R L
HRTIERRA R VDD_SDIO i i
BORAA) by 113 - 20 — | mA
fICHE PR L
loL (VDD' = 3.3V, Vo, = 0.495 V, — 28 — | mA
A R R A B KA
Rpu FhiH — 45 — | kQ
Rep g AEN — 45 — | kQ
Vi nrst | SR EAREAE (CHIP_PU R & HE 5 ) | 0.75 x VDD —| vob'+03 | V
Vi nrsr | CHIP_PU &P AR HE P-4 AL — — 06| V

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

2 VDD3P3_CPU 71 VDD3P3_RTC Ha Y5 Isf 5 I ) BN 10 1 L YR B 5 B KR B T /S, A 245 40 mA Jig/ N3]
24 29 mA,

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

6.4 Active i\, P IIEE

AR EE AT 3.8 V AL YR, 25 °C PRI I S5 T A
FA KSR BT 100% (LS H il

I B FERIR ) R AE AN K ] . CPU 25 PRI 5 8 N 4G

¢ 16: Active B, F Wi-Fi (2.4 GHz) th¥e45 Pk

T AR SHRURL R filiik Ve (mA)
802.11b, 20 MHz, 1 Mbps, @19.5 dBm 379
802.11g, 20 MHz, 54 Mbps, @15 dBm 276
, st (TX) 80211, 20 MHz, MCS7. @13 dBm 258

Active (4
AL A) 802.11n. 40 MHz, MCS7. @13 dBm 260
802.11b/g/n, 20 MHz 12

RX

Belie (RX) 80211, 40 MHz 18

B T SE bR PR BB, AT DAMEA R SIFERE 2 (B U . X TR R SRERE i, 0L
(ESP32 At i H ARBIAE A5 1) RTC FIIKTIFEEHE 5.

6.5 ArfifdN Rt

AR T AR R BB T AN BUE CAE BT BoRl/ SR AR RN, (EORAE AR ik
Frasmiil. B mr, TR N EERA
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6 HFE

¢ 17: Flash k&
S8 | Bl BobME | RUE | BORME | A
Ve IR E (1.8 V) 1.65 1.80 2.00 V
HEBE (3.3 V) 2.7 3.3 3.6 V
Fo S PNIE RS 80 - — | MHz
— YR/ PR T 100,000 - - &
Trer | BOREORE 0[] 20 — — | 4
Tpp | UUZmFERTH] — 0.8 5| ms
Tse | HXKERETE (4 KB) — 70 500 | ms
Tper | YERRETE (32 KB) - 0.2 2 S
Tppe | YIEFRETE (64 KB) — 0.3 3 s
OB ERINE (16 Mb) - 7 20 | s
IR R (32 Mb) — 20 60 | s
Tep | )7 #ERIE (64 MD) - 25 100 | s
R ] (128 Mb) — 60 200 | s
BRI (256 Mb) — 70 300 | s
IRE(E AR 29 ESP32-MINI-1 & MINI-1U $ AREA% 45 v1.8
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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
TUACZE BT AN R R L 50 Q BT . TAEARTE v CAR R B R4

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.

=

I R s DX A AR T o AR ] DATE B

71 Wi-Fi 5}
2 18: Wi-Fi S Bk
#iFR fitiik
TAEARTE AL 23 2412 ~ 2484 MHz
TeAnife IEEE 802.11b/g/n

710 Wi-Fi HRUR S (TX) fetk

26 19: GBI EVM 545 8021 briflf ik 4 g 4

o /DM | RN | Bk
(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 —
4 20: %4t EVM Bl

/M | MR | bR

R (dB) | (dB) (dB)
802.1b, 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 — —-24.0 -5.0
802.11n, HT20, MCS7 — -30.0 -27.0
802.11n, HT40, MCSO — | -24.0 -5.0
802.11n, HT40, MCS7 — -30.0 -27.0

VR EVM ARSI B B S Eh 2R R 19 WI-FT SRR AT 2%
(TX) 45 b it SR

IREE( B R 80
SISO
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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%.

IREER BB

% 21 W RBOE

. Be/bME | R | de kA
(dBm) | (dBm) | (dBm)

802.1b, 1 Mbps, DSSS — -97.0 —
802.11b, 2 Mbps, DSSS — | 940 —
802.11b, 5.5 Mbps, CCK - -92.0 —
802.11b, 11 Mbps, CCK - -88.0 —
802.11g, 6 Mbps, OFDM — | —938.0 —
802.11g, 9 Mbps, OFDM - -91.0 —
802.11g, 12 Mbps, OFDM — | -890 -
802.11g, 18 Mbps, OFDM - -87.0 —
802.11g, 24 Mbps, OFDM — | -840 —
802.11g, 36 Mbps, OFDM - -80.0 —
802.11g, 48 Mbps, OFDM — -77.0 —
802.11g, 54 Mbps, OFDM — | -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 —

* 22: e kEoboP

i B/l | R | Jkfi
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — 5 —
802.11b, 11 Mbps — 5 —
802.11g, 6 Mbps — 0 —
802.11g, 54 Mbps — -8 —
VU

31

S SRR UL
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7

K22-#% W

. BoME | R | Bt

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

A& 23: fW AR E M

. WM | RS | BeRAE

(dB) | (dB) | (dB)
802.11b, 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 W
720 HMkEs - el % (BR)

A 24: WA TRYE - ZERNER R (BR)

B8 Mk oM | RS | e Rf | PAfE
R @0.1% BER — -90 -89 -88 | dBm
RIS @0.1% BER — 0 — — | aBm
JAETEM I C/) — — +7 —| dB
F=FO+1MHz — — 6| dB
F = FO -1 MHz — — 6| dB
SEHPEFEPERIBIEE C/) FoFor 2 Mz -l - 25 d
F = FO -2 MHz — — 33| dB
F=FO+ 3 MHz — — 25 dB
F=FO -3 MHz — — | -45] aB
UUR il
IRE(E AR 32 ESP32-MINI-1 & MINI-1U $ AREA% 45 v1.8
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7 SR

K24-H I

S s Be/bME | R | BeRf | A

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 KM - HEEdE % (BR)

4 25: RATREEYE - ZERhB & (BR)

ZH &Mk Bl | IR | ek PAfL
SR R — = 0 — dBm
TR CT N - — 3 - dB
SRPA ) AR — 12 - +9 dBm
20 dB #55i — — 0.9 — MHz
F=FO+2MHz — 55 — dBm
S R F=FO+3MHz — 55 - dBm
F=FO*>3MHz — -59 — dBm
A flag — - - 155 kHz
A f2max — 127 — — kHz
A f2ayg/A flayg - — 0.92 — —
ICFT — — 7 — kHz
R R — — 0.7 — | kHz/50 pus
f#% (DH1) - — 6 - kHz
f#% (DHS) — — 6 — kHz

CMOE 7, A 8 ATIHG, KHTAGEEIA 12 dBm | O dBm. DhA BTN 1, %5
TN 3 0B, BRIATHUL T B Zh A0 4, IR K515 O dBm.

7.2.3 ks - W gl (EDR)

4 26: MR - s % (EDR)

B EL | BME | SR | B | g
/4 DAPSK
R¥ @0.01% BER — -90 -89 -88 | dBm
RS S @0.01% BER | — - 0 — | dBm
LAFEMHILL C/1 — — 11 — | dB
F=FO+1MHz — -7 — | dB
F=FO-1MHz — -7 —| aB
SRR O/ FoFore M —| & s
JUR i}
IRE(E AR 33 ESP32-MINI-1 & MINI-TU $ AR#KS F5 V1.8
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26 - 2 L
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

7.2.4 KRG - W (EDR)

A 27: R OTIRHEE - B & (EDR)

S8 A BoME | MR | dRORAE | AL
SRR (W3R 25 FHdil) | — - — | dBm
TR IE SN - — 3 — | dB
SR RIS - 12 — +9 | dBm
/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 — %
w/4 DQPSK & Hil4d & 99% DEVM — 100 — %
Peak DEVM — 13.3 — %
RMS DEVM — 5.8 — %
8 DPSK 1 fil¥5 )& 99% DEVM — 100 — %
Peak DEVM — 14 —| %
F=FO+1MHz — -46 — | dBm
F=FO+2MHz — -44 — | dBm
I F=FO+3MHz — -49 — | dBm
F=FO+/—>3 MHz — — -53 | dBm
EDR 2273 AH V.45 1% — — 100 — | %

7.3 AKRIREET S Hi

IRE(E AR 34 ESP32-MINI-1 & MINI-1U $ AREA% 45 v1.8
RS R


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=4958&sections=&version=1.8

7 SR

4 28: (IRIPFEHE A AHPUILRS

£ itk
AR O R T 2402 ~ 2480 MHz
SR S T % ~12.0 ~ 9.0 dBm

7.310  RIFCEESF MBS (RX) FEPE

A 29: (KIRCHE T HeWe AN b

S8 Mk oM | IR | B Rf | AL
R @30.8% PER — ~94 -93 -92 | dBm
e RBUE S @30.8% PER | — 0 _ _ [ dBm
HAFTEINHI L C/1 — — +10 —| dB
F=FO+1MHz - -5 — | dB
F =FO-1MHz - -5 — | dB
SRR G/ FoFO+ 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
iy HNPH 2E
MHz
2500 MHz ~ 3000 27 - — | dBm
MHz
3000 MHz ~ 12.5 GHz -10 - — | dBm
Hi — -36 - — | dBm

7.3.2 ARIPFRBE A AR AT (TX) etk

A 30: IEIFEE A S M AN et

ZH A B | ORI | Bl PAfL

SRS (W3R 25 FOruihl) | — — 0 - dBm

a2 K - - 3 - dB

SRR AR — ~12 — +9 dBm
F=FO+2MHz — 55 — dBm

RS2 IR F=FO*3MHz - -57 - dBm
F=FOx>3MHz — -59 — dBm

A flayg — — — 265 kHz

A f2max — 210 — — kHz

A f2ag/ A flayg — — +0.92 — —

ICFT — — -10 — kHz

RS ST - — 07 — | kHz/50 us

T t% - - 2 - kHz
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J &4

=
=

R E

LA SN IE NL-INIA S L-ININ-28dS3

8 Bl

B2 AT TCIF R HL B A

GND
GND GND
= Y u 7 =
The values of C1 and C2 vary with 2 5
the selection of the crystal. e & S} c2
. . TBD a TBD
The value of R2 varies with the actual z Z
VvbD33 PCB board. x
1 I 1 1
c3 c20 eﬁ)
100pF 1uF 40MHz(+10ppm
VDD33 = = u
GND GND GPIO21
R3 499 UOTXD
UORXD
co GPI022
GND.||
0.1uF
VDD33 =
GND ) o~ [olwv|s|w|n|= oo
L5, ZOHH < NiNiANANAnANaNiNEsd GND
o —NgozZzLoOON =
oo | N o
c13  [c11 c10 4 555#?@%2%5 I
T0uF JiuF  [0.uF ER7655% S ypp33
= = = = 0-1uF
GND GND  GND GND
ANT1 1 GPIOT9
RF ANT LNA IN 5| VDDA GPIO19
; = L4~y TED, = £ LNALIN VDD3P3_CPU GPIO23
VDD3P3 GPI023
c15 4 GPIO18
PCB_ANT GPI36 5| VDD3P3 GPIO18 GPIO5
TBD TBD P57 & SENSOR_VP GPIO5
CPSE - SENSOR_CAPP SD_DATA 1
= == = G 5| SENSOR_CAPN SD_DATA_0
N N N SENSOR_VN SD_CLK
GND  GND GND E, 7 g CHIP_PU SD_CMD GPIO10
VDET_1 SD_DATA 3
The values of C15, L4 and C14 ~ GPI3S 1 VDET 2 SD DATA 2 GPIO9
i GPI032 2 = _DATA
vary with the actual PCB board. 5555 5 32K_XP GPIO17
GPI025 7| 32K XN Q VDD_SDIO
NC: No component. GPI0Z5 5 GPiot6 8
SNeo Coonax VDD_SDIO
CO0=S35R0AQ00 F
o0oFEEFEQEEQAQQ
GOSE5520006
U2 ESP32-U4WDH
LeERRRISINRN VDD33
c19
o] [ ol [ [ae] (Yol
dlolblel olplo18ld :_ENF
[N (2 [aW [a} [N (AW [a (oW o} ~
0|0|0|0]  0O|o|o|o|V GND

GND
wn g 52 (V] hond (=3 (e2] (o o] [ (<o (Yol A5 N
wn o] (e I‘l“l < <F S
a [aialalalalalalalalaiaiaiala)
< Z2Z2222222222Z22Z2
& [CXCRORCRCRORORORONORCRORORU]
VDD33 1
> GND
5 GND
GPi36___4 | 3V3
GPI37__ 5|36
GPI3s___6 | 137
GPigg___7 |38
D1 E g 139 ESP32-MINI-1
gsp GPI4___ 9 | EN
5 134
GPI35__10
GPIO3: 135
e > 1032
GPI033
-4 = 1033
= GPI025 s
GND 5
SNEIN22 N0y, 0a20
GPIO16:SPICS 00000000022005
GPIO17:SPIDO 0
SD_CMD:SPIHD TRl [zelRIRNRRIQILIN
SD_CLK:SPICLK
SD_DOZSP|WP o[ |3 oo . -2
SD_D1:SPIDI ololololo[olelolo olo
[aW (2 [T (oW} (a0} [} o' (oY oY oo
0] (0] (0] (6] (6] (6] (6] (6] (6] [0](G}

ESP32-MINI-1(pin-out)
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J &4

=
=

R E

LA SN IE NL-INIA S L-ININ-28dS3

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

SI12 i,
GND

@
z
o

GND

[i
<

4
3
g

,_
2
o
— X
. . TBI o
The value of R2 varies with the actual z z
VDD33 PCB board. o
I I 1 1
c3 c20 GND =
GND
VDD33 100pF 1uF = R 20K(5%)| | 40MHz(+10ppm
— — o
GND GND I C6 GPI021
10nF/6.3V(10%) R3, 499 U0TXD
3.3nF/6.3V(10%, UORXD
c9 o GPI022
GND-|||—
0.1uF
vooss =
GND ) ol [o|v|s: 22
L5, 2, OnH < <SS S S S S | S G’:‘D
o “NLALZL OOy _—
J_w o v g 5835735898
[SXSES g <Sgoon c4
1°”F IF I“‘F I 5762506 €4 vpp33
= 0.1uF
GND GND GND GND
8 GPIO19
L4, TBD. LNA_IN VDDA GPI019 7
= LNA_IN VDD3P3_CPU 35 GPI023
VDD3P3 GPI023
c15 c14 4 5 GPIO18
GPI36 5| VDD3P3 GPIO18 |37 GPIo5
TBD T8D GPI37 SENSOR_VP GPIOS
GPI38 =—| SENSOR_CAPP SD_DATA_1
— — <GP 5| SENSOR_CAPN SD_DATA_O
GND GND oD E 5| SENSOR_VN SD_CLK
B CHIP_PU SD_CMD
Shid 9 { VDET 1 SD_DATA_3 SEIO10
The values of C15, L4 and C14 528532 VDET 2 SD_DATA 2 GPIO9
vary with the actual PCB board. EIeRE] 32K_XP GPIOT7
GPI025 7| 32K XN o VDD_SDIO
GPIO25 o GPIO16
NC: No component. o 8
Ry _Evonasx VDD_SDIO
0073858000 F
olkFEEQEEQQAQ
COS5533000
u2 ESP32-UAWDH
wlo|~|o VDD33
c19
O~ ||y [aed (Yol
olRele| olololsld 11”':
[N (A [ o} [N (4 [a T (4 (o] =
O|0|0|0 O|O|0|0|0] GND

GND
wn S |0 N = OO0 [©|Ww | N
wn w sININININENENENENS
Q [ajajajajajajalala)alaia)ala)
< ZZZZZZZZZZZZZZ
& [CRCRCRORORORONORONGRGRORORU]
VDD33
onp |40
GND 7331
GP136 GND a7
GPI37 NC 36 UOTXD
GPI38 TXDO 35 UORXD
GPI39 RXDO [—34 GPIO
o1 = ESP32-MINI-1U 1021 o)
Fsp OGP 1022 o)
GPI35 1019 GPIO23
Neioxn 1023 GEIOTE
GPI033 '%g 29 GPIO5
= PI025 NG 28—
BNIN2200y 002
GPIO16:SPICS 00000000022005
GPIO17:SPIDO 05
SD_CMD:SPIHD slefelslelolgislNRigIgleN
SD_CLK:SPICLK
SD_DOISP|WP alxlElelelalol< -2
SD_D1:SPIDI olololololofolo]o olo =
[oN (oW (oW (oW oW (oW (oW (o) [a} oo =
O|0)|0|0|0|0[0|0|O] O|o] GND

ESP32-MINI-1U(pin-out)
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9 SMEIBCT A

9 AhEIBEil A

B SN E g (I K. BAHEHl. JTAG 3210, UART 452 11%8) TEBEA N HL & 1

X1: ESR = Max. 70 KQ
NC: No component.

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

GND
[Te} <[ DN || [0 |O (WO [ [N~
[Te] [Yo) |Uo] Vo) Yol [Yo) A gl ANl AN gl ASH ANl ANl AN gl Sl A
[m) [ajaiaialalalalalalalaiaiala)
< Z2ZZZZ2ZZZZZ2ZZZZZ2Z
& QOO OVLOOVLOLLOLVLOLO
VDD33 1 40
2 | GND GND 39 VDD33
3| SO GND 758 JP1
136 7| 3V3 GND [37 1
c1  |c2 PRi1 137 5 | 136 NC 35— TXDO 2!
137 TXDO 2
138 6 35 RXDO 3
220F 10.1uFS TBD 139 7] ESP32-MINI-1 R ooy 3 1021 a2
EN 8 1 EN ESP32-MINI-1U 1022 |23 1022
134 9 32 1019 = UART
135 10 | 134 1019 737 1023 GND
c3 03211 | 135 1023 35 1018
033 12 | 1032 1018 =59 105
TBD 1025 73] 1033 105 55
L —— 1025 NC ==
GND GND
QRYYC L ow 022
00000000022005
U1 < O[O N[OOI~ N | WO (O~
¢ A A b || — | |AN NN NN AN AN N
1 2
—[F=——
(=] Ingd i (S 52l el o pe—
NN ||| || D~ —
— — o] (e](e]ie](e}(e] (0] (e] e (o](] GND
JP3 SWi1
1 TMS JP2 =T R2. A A0 EN
[z 7o 1 o—
o 1o 213 TcK 2] c4 || 0.1uF
= = 2 4 TDO 2 l—
GND GND = Boot Option =
JTAG GND GND

10: AhIE B it PR P

o EPAD W DURNIREZBIEHL, (H@ MRS RARA) GND W] DASRAS B o (i AR . AR EAELRE EPAD 551K

B, RS AR, e RS U S AR IR B, S S AR TR T A

o WHfifR ESP32 i i LR AL IE# , EN AL T3 Zm RC ZER L% . RCHHE AN R=10kQ, C=
1 pF, AH BB A A T AR AR e P50 e B A0S A b S A I R A TR . ESP32 08 il SR A
WA 2254 4.6 58 L dla,

o THYERE UARTO BOAM T M EANG th H A&, (] AT PR, [EAFEECE 7 UART ) GPIO | WIAZ%

PR, A BN

IREERRRHK

38
S SRR UL
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10 ROFHUA%

10 RAFRLA
101 BEALR}

Unit: mm
13.2+0.15 0.8
| | "T_T_i
| -
o — 00000000000000
= = 0.6 C
=) —_
H o 1. =
»
- o = ERIn =
[e2B19p) ) a O] ©
S §=|R¢ @ e B8y S
1195 ~ N = OomOoe o
g = 4 =
(o] = | =
1 B | = gooooogoonoooon
T
0.62 2.440.15 9.2
! 10
10.8
11
12.6
Top view Side view Bottom view
Pl 11: ESP32-MINI-1 BS4L R )
Unit: mm
13.2+0.15 0.8 EI
L 17 085
\ ‘ -
= DDDDDDD\DDDDDDD
9.18 ] 06 ]
) )
— - 1 :
S L1y S
| 12.25 = ON—= o
. d [o)2Ks2) = I [mm] BV}
Q- 8 NS = o—=t o
2 o ~— | g = 0 o g —
- " 2 5 44 g
o = | =
= | =
| = 0ooooonoooooon
T
0.48 # 2.4+0.15 9.2
= 10
10.8
1
12.6
Top view Side view Bottom view
& 12: ESP32-MINI-1U 4] R~}
L

B RAEN . B AR E R, WS _(ESP32 Bt EEY .

IREEMG ERHE 39
SUBSCRY R L
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10 ROFHUA%

10.2  ApERREZRERLE AT

ESP32-MINI-U SR & 13 RS AR/ R Eens, Z g s
o J7ifi (Hirose) i) W.FL 51 R
e I-PEX ) MHF Il #4245

o 223 (Amphenol) () AMMC 44 2%

Unit: mm
Tolerance: +/-0.1 mm

@
%

A_|_|/ CONTACT
[

I
[
|
| .
'\. ?;
- i — — =1
o
‘ o
7
I [ I |
GROUND CONTACT
2.05£0.10
N~
[19) 0
S ©
o
° CONTACT
<
[&]0.10] -
HOUSING
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