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4 JEBhBCE

% 9 LA AN S Bt

% | W I/ MEL (1)
CHIP_PU & B & R an, 3.3V RS LA B R 0E T 75 B sl

tsTBL i 50
CHIP_PU BT Vir_nrsr (FAEEES% 3 15) NTEALE F

BT b >0

T,

it
W
Q¥

KESP32 AL BORMARATY > FH47 S h e =B 1.
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5 Abhix

51  AMcHEA

ESP32-PICO-V3-02 it K& T FE & 14k, 035 SPI. 12S, UART. 12C. fikaitsdzdlss. TWAI®, ADC. DAC,
JiLE IR

KT IMNRII RGNS B, 5% (ESP32 Z4ith F B ARy > 235 HRERIA.

B

o WWFMAHH (ESP32 AN A HARMM Y > F47 Thfkfiik . JHAERTA 10 fF S ERAL LG, DX
& BUR 52408 T ESP32-PICO-MINI-02 4 2 ESP32-PICO-MINI-02U.

o XTHMEESMEL(EE, WS% (ESP32 HASH T > 2y sMRESF1E.

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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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 & [,

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
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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 ZaRf i KBE

R 18 A0 e RBUE (L T e B R AR IR . X R BRI BUE(E, A9 e X Sl g 4 T
2R 14 BBUCTARSME SARMASAER I DI REVESRAE . 1 I R] B2 R AE 830 i KU 46 1 T T E S S iS4 1 ] 5
.

4 13: dont e K fi

' S8 Je/ME | Bkl | AL
vDD33 R H FE -0.3 36| V
TsTORE TR IR -40 85 | °C

T T HIEIES % (ESP32 ZA S BRI BY P 10 MUX,

6.2 BTSRRI

4 TSR

e 2 I/ | R | IR |
VDD33 | fi:HH & 3.0 3.3 3.6 Vv
lvpp A IR A AR L PR O 0.5 - - A
T TAEASER B ~40 — 85| °C

6.3 HinH R (3.3 V, 25 °C)

¢ 15: Hig M (3.3 V, 25 °C)

VR BH oM | ORI I Rf | AL
Crn HHHEA — 2 — | pF
Vig e FEL P ACFL 0.75 x VDD' — | vbDD'+03 | V
ViL IHL P4 A HL -0.3 — [ 0.25xVDD! | V
lre IR B P NGER ) — — 50 | nA
Irz, (MR NG R — — 50 | nA
Vonr e P o 0.8 x VDD - — | Vv
Vor A HE -4 H — — | 0axvDD' | V
WFH
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6 HFE

#15 - £ Lt
' 24 I/ | SR B kfl | A
VDD3P3_CPU
REHL TR by . | 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  kEherE
6.41 Active X FIfjuEE
TSR AT 8.3 V A HIHL IR . 25 °C FREEIR LA NI
FFA LS IR BT 100% (LS Hillgs .
A AR RR S RAE AN ] . CPU 25 PR ) 254 T A5
% 16: Active Bi F Wi-Fi (2.4 GHz) IEE4F L

TAEBER SRR fiti ik WA (mA)
802.11b, 20 MHz, 1 Mbps, @19.5 dBm 368
. 802.11g, 20 MHz, 54 Mbps, @14 dBm 258

Rt (TX) 0 0
Acti (W) 802.11n, 20 MHz, MCS7, @13 dBm 248
ctive (§3
. 802.11n, 40 MHz, MCS7, @13 dBm 250
802.1b/g/n, 20 MHz m
RX
Bl ( ) 802.11n, 40 MHz n7
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6 HFE

AR ITREESX P S kE

7 A LB R I Shke
TR fifiid FE L
240 MHz 30 ~ 68 mA
Modem-sleep’- 2 CPU 4bF TAEIRZS® | 160 MHz 27 ~ 44 mA
IERHE: 80 MHz 20 ~ 31 mA
Light-sleep — 0.8 mA
ULP Hhpab g b F TRk 150 piA
TR REAL Jeas M A 2.2 100 pA @1% duty

Deep-sleep

RTC ERtEs + RTC fEfifss 10 pA
A7 RTC E b T TARRES 5 pA
K] CHIP_PU JIFZAG, o5 F- 4T e RS T pA

& Modem-sleep T#EHHERT, CPU 4T TAEIRFS, cache 4T idle dR7S.

2 2 Wi-Fi TR 5, s i &1E Active il Modem-sleep #ab2 [k, Thikthare pifiat a]
A

S Modem-sleep #ist T, CPU 4% [ 875k, SHRE T CPU f kAl i fl i 51 .

4 Deep-sleep B F, X ULP thabBigsib T TARIRASIT, ATRAHRAE GPIO R ARIhAE 12C.,

S U RGN TRBARIIAE L s IR MU, ULP Pk FRES sk (% g A 3 T/ . ADC DA 1% 5251
TAE, RGUFEMAUE N 100 pA.

6.5 {Fhk Bk

AR T A AN R PR P AN RUEEAE BT BoRl/ S E R AR RN, (HORAE AR ik
frasmif. Bt mh, TEEas N EEIRAS

%< 18: Flash Bik&
ZH | B WM | ORI | KA | SAhE
e HEEBE (1.8 V) 1.65 1.80 2.00 \
FRIERE (3.3V) 2.7 3.3 3.6 V
Fo S PNGIEE RS 80 — — | MHz
— A/ PR A 1) 100,000 - - &
Trer | FECR ] 20 - — | 4F
Tpp | DUZmAERH] - 0.8 5| ms
Tsp | HKAERRINTE] (4 KB) — 70 500 | ms
Tee | HREERRETE] (32 KB) — 0.2 2 S
Tpee | HERRETE (64 KB) - 0.3 3| s
O R E] (16 MDb) - / 20| s
B 7 BRI 1] (32 MDb) — 20 60 | s
Ter o E R EHE] (64 Mb) — 25 100 S
O R RS E] (128 Mb) — 60 200 S
W ER A (256 Mb) — 70 300 | s

IREER BB 29
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6 s U

#¢19: PSRAM HiLA%

% | W S/ ML | BRI | BRRAE | R
Voo IR E (1.8 V) 1.62 1.80 1.98 V
HEHBE (3.3 V) 2.7 3.3 3.6 V
Fe SFNUNE TR S 80 - — | MHz
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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 515
2 20: Wi-Fi 555800
#iFR fitiik
TAEARE AL 22 2412 ~ 2484 MHz
Tepnife IEEE 802.11b/g/n
710 Wi-Fi GRS (TX) etk

IREER BB

# 21: PUEEA EVM FF 4y 80211 briflEmtig e 5t g %

o BoME | IR | SRR
(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 —
% 22: 5t EVM i
oM | WORME | bRdERRE
L (dB) (dB) (dB)
802.1b, 1 Mbps, DSSS — —26.5 -10.0
802.11b, 11 Mbps, CCK — —26.5 -10.0
802.11g, 6 Mbps, OFDM — -24.0 -5.0
802.11g, 54 Mbps, OFDM — | 300 -25.0
802.11n, HT20, MCSO — —-24.0 -5.0
802.11n, HT20, MCS7 — -30.5 -27.0
802.11n, HT40, MCSO — —24.0 -5.0
802.11n, HT40, MCS7 — -30.5 -27.0
VREOEVM RS W R N Bk B R oy & 2

Wi-Fi A 388 (TX) i Fird kg TR,

31

ESP32-PICO-MINI-02 & PICO-MINI-02U HAH A% 5 v1.7
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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%.

A% 23: R %

. B/ | IR | BRORAE
(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 —
802.1n, 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 —

K 24: Bk Mol

i WD | WRGE | BeRAE
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — 5 —
802.11b, 11 Mbps — 5 —
802.11g, 6 Mbps — 0 —
802.11g, 54 Mbps — -8 —
W
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7 SR

*24 -t

. WM | IRGE | BeR A

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

A% 25: HZWCARE M

. BoME | O | Bt

(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 TS
720 RS - il % (BR)

# 26 AR - ZERNEE % (BR)

S8 Mk oM | BRI | Rk L2
S SR — — 0 — dBm
TR CT DN — — 3 — dB
SRPAA) 47 i - 12 — +9 dBm
20 dB i 5 — — 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 f2avg/A flavg — — 0.92 — —
ICFT — — -7 — kHz
AR - — 07 — | kHz/50 us
fw#% (DH1) - — 6 — kHz
fF% (DHS) — — 6 — kHz

TMOF 7, JEA 8 NTIRGH, KR 12 dBm F| 9 dBm. DiRH-TAEEN 1 I, R4
i 3 dB. BN UL T G PIARGS 4, AR & G123 O dBm.
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7 SR

7.2.2 WIS - JEREEE R (BR)

# 27: AR - SR & (BR)

S8 Ak oM | BRI | dReRA | AR
RAE @0.1% BER — -90 -89 -88 | dBm
RIENUES ®@01% BER — 0 _ — | dBm
HAFTEI L C/1 — — +7 —| dB
F=FO+1MHz — — 6| dB
F=FO-1MHz - - -6 | dB
SRR HILL O E - Eg f;MMHHZZ = = jg jg
F=FO+3MHz — — 25| dB
F=FO -3 MHz — — 45 | dB
30 MHz ~ 2000 MHz -10 — — | dBm
2000 MHz ~ 2400 -27 — — | dBm
iy HMPH 2E
MHz
2500 MHz ~ 3000 27 - — | dBm
MHz
3000 MHz ~ 12.5 GHz -10 — — | dBm
i — -36 — — | dBm

7.2.3 RAtEs - Wi (EDR)

A 28: ROTIREYE - dsi i % (EDR)

S8 At oM | ORI | BeRAE | A
SRR (W3R 26 Frdill) | — - 0 — | dBm
WK — — 3 — | dB
SR A% — -12 — +9 | dBm
/4 DQPSK max w0 - — -0.72 — | kHz
/4 DQPSK max wi — — ) — | 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 45 g 99% DEVM — 100 —| %
Peak DEVM — 13.3 —| %
RMS DEVM — 5.8 — %
8 DPSK 1 ik 99% DEVM — 100 —| %
Peak DEVM — 14 —| %
F=FO+1MHz — -46 — | dBm
F=FO+2MHz — -44 — | dBm
PRI F=FO+3MHz — —49 — | dBm
REEE R 34 ESP32-PICO-MINI-02 & PICO-MINI-02U i AR Hi#% J5 v1.7
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7 SR

LS A B | BORGE | ekl | A
F=FO+/->3MHz — — ~53 | dBm
EDR ZE7 A {4 4 - - 100 - %

7.2.4 WA - W gdE R (EDR)

A 29: MR - s B < (EDR)

5% EX: oM | MOREE | BOKAE | g
/4 DQPSK
RIE @0.01% BER — -90 -89 -88 | dBm
RS S @0.01% BER | — _ 0 — | gBm
AFEMHI L C/1 — — 1 — | dB
F=FO+1MHz - -7 — | dB
F=FO-1MHz — -7 — | dB
F=FO+2MHz — 25 — | dB
LRI VPRI K L C/1 YT — — —
F=FO+3MHz - -25 — | dB
F =FO -3 MHz — -45 — | dB
8DPSK
R @0.01% BER - -84 -83 -82 | dBm
BRBEUES @0.01% BER | — — 5 — [ dBm
JEAFE A L C/1 — — 18 — | dB
F=FO+1MHz — 2 —| dB
F=FO-1MHz — 2 — | dB
F=FO+2MHz — 25 —| dB
SREIH L C/1 o 2 s — — —
F=FO+ 3 MHz — —25 —| dB
F=FO -3 MHz — -38 — | dB

7.3 ARIFEET S Hi

A 30: RIHEE A AHBUILRS

B ik
TAE(EE PR TE 2402 ~ 2480 MHz
SR S T R ~12.0 ~ 9.0 dBm

7.31 (KRB M BUR S (TX) Fetk

# 31 AIRIREHE I A S as R e

S5 A Joe/ME | BRI | KA LR {YA
SRS EI% (WL 26 T HU) | — — 0 - dBm
MK — — 3 — dB
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7 SR

ZH At oM | BRI | kA L2
SR 224 i — 12 - +9 dBm
F=FO+2MHz — 52 — dBm
SISV NP F=FO+3MHz — -58 — dBm
F=FOz>3MHz — -60 — dBm
A flayg — — — 265 kHz
A f2max — 247 — — kHz
A f2a9/A flag — — +0.92 — —
ICFT — — -10 — kHz
AL AR - - 07 — | kHz/50 us
% — — 2 — kHz

7.3.2 R abpids (RX) Ftk

A 32: (KIPRCHE T HaWe AN e P

S8 Mk oM | RS | R | AL
R @30.8% PER — -94 -93 -92 | dBm
KBS @30.8% PER | — 0 — — | dBm
JAFTEINHI L C/1 — — +10 —| dB
F=FO+1MHz — -5 — dB
F=FO-1MHz — -5 — | dB
F=FO+2 MHz — 25 — dB
LPE AL C/ ST Fo 2 Mz - e — &
F=FO+ 3 MHz — 25 — dB
F=FO -3 MHz — -45 — | dB
30 MHz ~ 2000 MHz -10 — — | dBm
2000 MHz ~ 2400 27 — — | dBm
GHEANER: S
MHz
2500 MHz ~ 3000 27 — — | dBm
MHz
3000 MHz ~12.5 GHz -10 — — | dBm
HiH - -36 - — | dBm
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RICH

J &4

warH
=

K E

LE

LN SN E N20-INIW-02Id R 20-ININ-001d-2£dS3

8 Bl AP

B2 AT TCIF R HL B A

VDD33
1021
UOTXD
c6 c5 UORXD
1022
10uF 0.1uF 1019
= = GND ———————0OVDD33
GND GND GND
) e N B e N e =Y e =
< A A i e ol Al A (3] (5] (s -1
o 992998558822
© g g_aa__ol oo [ofv|s|w || |o|o|o o
éé E NiNENINEN SN dNd el el 5el 3o
8% 8 [ajajaiajajiajajaja)ajaya)a)a]
[a] 53 (Z2Z222222Z22Z2Z2ZZ 50
ANT1 1 > 36 GNDR,GEO0C0000B0EE GND
1 REANT L2~ ~TBD, LNAIN 7| VDDA NC 35X VDD33 1 35 021
LNA_IN NC |5 GND 1021
2 3 34 05 2 34 022
c11 c12 7| VDDA3P3 105 33 08 5 GND 1022 |53 016
VDDA3P3 SD1/108 3v3 1019
PCB_ANT 36 5 32 07 36 4 32
TED TED = 5 SENSOR_VP/I36 SDO/I07 |57 37 5 136 NC 57| uoTxo
38 - SENSOR_CAPP/I37 CLK/I06 |35 T8 5 137 TXDO 55 UORXD
— = — T3 57 SENSOR_CAPN/I38 CMD/IO11 g~ D1 T39 71138 ESP32-PICO-MINI-02 RXDO [g 35
GND  GND oND EN 5 SENSOR_VN/I39 SD3/1010 55— EsbE 51139 105 [5g 08
EN SD2/109 [—55—X EN 108
2 93l VDET 1134 1020 | 2L——1920 2 i 107 |2¢ oF
_ 5
The values of C11, L2 and C12 135 | VDET 21135 VDD_SDIO [—55— 5 135 1020 (-5 o
vary with the actual PCB board. 32K_XP/1032 NC =X =— GND NC =X
) O =
8 Tokow GND 52 16D HBORSNTNC O o GND [
s 05000 0050000000000
< a=%5%0 02
xQ8ENELSLLagy 1023:SPIDI oz (o|o|~ ool o s
®8Q200555550900 1018:SPIWP
Ui o)<t oo wolololealol<] ESP32-PICO-V3-02 CLK:FLASH_CLK
N[ CMD:FLASH_CS
SDSZPSRAM_CLK Sl glelnlEelelalol —
VDD330- SD2:PSRAM_CS olo| glolojelelolololelo GND
e 56 5 1 ] e N I 1017:SPIDO
ceeeelel eleeRR 1016:SPIHD ESP32-PICO-MINI-02 (pin-out)

8: ESP32-PICO-MINI-02 J5iFp ]

A 8
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J &4

=

wrH
El

K

R
8¢

o7
===

i

VDD33

2
=

o
(s

(0]
Z
o
0]
2
o

1 RF_ANT L2

<] ANT c12
TBD
GND GND GND

The values of C11, L2 and C12
vary with the actual PCB board.

1021
U0TXD
UORXD
1022
oD 1019
= ——————————OVDD33
GND
e o~ [o|vls|o|al[o|o ol =
< RANANENINEANENIEN Sel el el —
o 922995558827
8 878955209
X X 0
= o
38 2
o 53
1 = 36
> VDDA NC [ VDD33 ]
5 LNALIN NC 57—~ |05 2
7| VDDA3P3 105 |33 o8 5
5| VDDA3P3 SD1/108 |55 o7 r
5 SENSOR_VP/I36 SD0/I07 57 5
79 SENSOR_CAPP/I37 CLK/I06 [35 3
5 SENSOR_CAPN/I38 CMD/I011 55— D1 ~
5% SENSOR_VN/I39 SD3/1010 [—5g—X EsDE 5
oY EN SD2/109 57— 020 = 5
79 VDET_1/134 1020 |55 70
> VDET 2/I35 VDD_SDIO [55—X T
32K_XP/I032 NC [F=2—x —
) (] =
8 o E‘ 0w GND 52
o
=onX
YQENELSCnoxy 1023:SPIDI
SCCO55555000 1018:SPIWP
U1 ol<lolohlololollalml<] ESP32-PICO-V3-02 CLK:FLASH_CLK
N[N CMD:FLASH_CS
SD3:PSRAM_CLK
SD2:PSRAM_CS
SIRICIRER 2lLalol«! 1017:SPIDO
(o] (] (o] (e] (o] (e] OOOIOO 1016:SPIHD

GND
GND 1021
GND 1022
3V3 1019
136 NC
137 TXDO
138 ESP32-PICO-MINI-02U RXDO
139 1056
EN 108
134 107
135 1020
GND NC

GND

A 8

a
t=}

| wofwol ol wofco
[ BN EN

1032
1033
025

o~
N[y ol
[o](e](e] (o] @] (e} (o] (e](e]

ESP32-PICO-MINI-02U(pin-out)

LN SN E N20-INIW-02Id R 20-ININ-001d-2£dS3

9: ESP32-PICO-MINI-02U J5ipf |
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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

GND
OO IO || |N | |O | |0 | [©
NI NI S R A [Sed (sed (sed (se)
aaliaiaiaiaiaialaiaiaiaiala]
53 LZZZZZZZZZZZZZ 50
GNDELODOOOB0O0OB0E0 GND
VDD33 1 35 1021
2 | GND 1021 =37 1022 VDD33
GND 1022
_ _ 3 33 1019 JP1
56 71 3v3 1019 55 1
c1 |c2 prR1 W7 5 | 136 NC 37— TXDO 2|1
138 6 :g; ESP32-PICO-MINI-02 &Bg 30 RXDO 3 g
22uF |0.1uF TBD 139 7 ESP32-PICO-MINI-02U o 29 105 4
EN 8 :533 :og 28 108 4
134 9 o7 |22 107 — UART
135 10 | 134 107 726 1020 GND
c3 771 135 1020 55
GND NC "X
TBD 2 1
GND GND ==0xxxxxxxxxx
U1 AN |V |OINO D |IO |~ |AN|M |
R ol Bl D o B 199 (N1 (V1 (] (3]
X1: ESR = Max. 70 KQ
GND-|| [30 [52] ITe] (41 [N A5 (o] (5 [T} —
[s2] [se] NN N[ = = N[O -_
_ o] e} e](e] (e} (e] (e] e](e] (] (6] e} JP2  GND
1
= V\N\ _I_—2 2
o == Boot Option
GND
GND.|| P3 SWi
1014 TMS 1 =1 R2. ~ A0 EN
NC: No component. 012_TDI__2 ; 0o O
1013 _TOK 312 L ca ||o1uF
Iof5 70O 41 -
1012 should be kept low when the module is powered on. JTAG GF\JD

Pl 10: AhRsl e e

o EPAD R DA EINCHR, (H2 MR8 ICAR Y GND BT APRAS S AP AR vER M . N SR ASAELRE EPAD R 5231 IT
ML, TERALEE A E R, B e R AL SR Bk, A S R RN A .

o NIfifR ESP32 it i LAY AL IE R, EN B IAL TS ZHE N RC IERH . RC B EBCN R=10kQ, C=
1 uF, (HEARBUE A AR AR L F Y5 A0 S P A0 By 2 A i e A TR . ESP32 08 iy B A& 7
R S%E 4.6 58 b i g1,

o HYER UARTO BRAM T FaRBECFAIE L H A&, () AT [EPFmS, [EFHERCE T UART /9 GPIO | WIPAZ%
W, B BT .

IRE(E AR 39 ESP32-PICO-MINI-02 & PICO-MINI-02U 7 AHi#% 15 v1.7
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10 ROFHUA%

10 RAFRLA
101 BEALR}

Unit: mm
‘ 13.240.15 | 0.8
— .
| -
0 0000000f0000000
p 18 =145 106 =
+ . T
S - . s TI00I0T &
- N
s 2| . R T T A= o
= sy 0O =8
= 5'4 =
DDDDDDD&DDDDDDE
1 ‘ L o _1
0.62 # 2.4:0.15 8'4
9.2
10
11
11.2
12.6
Top view Side view Bottom view
B 11: ESP32-PICO-MINI-02 Eig )N~}
Unit: mm
13.2+0.15 0.8 []Eﬂ
L7 . 085
\ ‘
00000000poooo0 g
o 9.18 .45 06 | =]
© = = == 1 =
% 12.25 B © = iﬂjuﬁg
- ©
e . S5 528 {Ene e 2
—| - © -~
< S 3 sy L 5
~= e O |54 | ©
= T 1 =
= DDDDDDDd]DDDDDDD
84
0.48 2.4£0.15 | 84 |
4>~L— 1—— 9-2
10
11
11.2
12.6
Top view Side view Bottom view
&l 12: ESP32-PICO-MINI-02U Eig] X~
B
HREW . HEMRRERNEE, WS _(ESP32 B MAHELY .
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10 ROFHUA%

10.2  ApERREZRERLE AT

ESP32-PICO-MINI-02U R ] &l 13 Al o —AUANTRE Ay, RIE R IRAS -
o J7ifi (Hirose) i) W.FL 51 R
o I-PEX ff) MHF Ill j%:43208

o 223 (Amphenol) () AMMC 44 2%

Unit: mm
Tolerance: +/-0.1 mm

@
%

A_|_|/ CONTACT
[

I
[
|
| .
'\. ?;
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