ESP32-PICO-MINI-02
ESP32-PICO-MINI-02U
A MRS 15 ok 1.4

2.4 GHz Wi-Fi + ¥4 9F © + {RIhEEwk FRidl
PIE ESP32 RS ), Xtensa® W% 32 fir LX6 AbRRgS
Flash 5 kvt 8 MB, PSRAM % k[ % 2 MB

27 A~ GPIO, #pifes

Wik PCB RZL sl AN R LR %

lllllllllllllllllllllllllllllllllllll

ESP32-PICO-MINI-02 ESP32-PICO-MINI-02U

ww.espressif.com

)

ESPRESSIF



1 BEAEd

1 Bdlfeid

B

A B B AR R A DRSO A BT R A A SR -

https://espressif.com/sites/default/files/documentation/esp32-pico-mini-02_datasheet_cn.pdf

11 KPR

CPU i LA %S

o & ESP32-PICO-V3-02 i i, Xtensa X% 32 {ir

LXE fsbBias, SCRFRIA 240 MHz (AR
448 KB ROM

520 KB SRAM

e 16 KB RTC SRAM

e 8 MB SPI flash

2 MB PSRAM
Wi-Fi

e 802.11b/g/n
802.1Mn iz 2 ik 150 Mbps
SFF A-MPDU FI A-MSDU 4
0.4 pis PRy il b
TAE(EHE A DTG - 2412 ~ 2484 MHz

o 5 7F v4.2 BR/EDR FUEIhEE A T hrifi
e Class-1, class-2 #1 class-3 k& §J#&
e AFH

e CVSD #il SBC

Hhi%
o £k 27 4 GPIO
- 5/MEJ strapping 451

IREERRRHK

- A AT RSN flash Al PSRAM
- 6 MUNEAE ]

e SD k. UART. SPI, SDIO, 12C, LED PWM, Hi

HLPWM, 128, IR, Bkiit%ies. GPIO. Hizs = fit
LRSS ADC, DAC. TWAI® (3% 1ISO 118981,

Bl CAN HIE 2.0) . DAK I 1
B St

e 40 MHz EEEI}jL:‘f

Rk
o ESP32-PICO-MINI-02: ##; PCB Kk
e ESP32-PICO-MINI-02U: i j4: 5 2 4B R
%
TAEZRAE
o TYEHHE/fiHHE: 3.0~36V
o TAEFFIEN S : 40 ~ 85 °C

AIE

e RF iAilF: W, ESP32-PICO-MINI-02
ESP32-PICO-MINI-02U jiF 4

Uk 5 i

o FFMIE: RoHS/REACH

Y

o T[EEM:: HTOL/HTSL/UHAST/TCT/ESD

2 ESP32-PICO-MINI-02 & PICO-MINI-02U AR HikE -+ v1.4

S SRR UL


https://espressif.com/sites/default/files/documentation/esp32-pico-mini-02_datasheet_cn.pdf
https://www.espressif.com/zh-hans/support/documents/certificates?keys=ESP32-PICO-MINI-02
https://www.espressif.com/zh-hans/support/documents/certificates?keys=ESP32-PICO-MINI-02U
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

1 BEAEd

12 AL

ESP32-PICO-MINI-02 Hl ESP32-PICO-MINI-02U /238 &L Wi-Fi + i + {RIIEHE T MCU #5241, Bhfgsi. R
SN, GERAS IR R A R, R AR . BT, AT, Tolkgml, SRR AR, DR
BREM . PAKFISERH .

ESP32-PICO-MINI-02 3R I i+2 PCB #igk K4k, ESP32-PICO-MINI-02U SR [l A iE AR R 4L
P ZH IS T 8 MB Py flash il 2 MB SPI PSRAM , 7 SRR 413 38 F T 9 s
PR I 3R 51 B B A R R -

2 1: ESP32-PICO-MINI-02 Z 517 25 1!

P 13
IR Flash | PSRAM PREGIRIE BALR T
(°C) (mm)
ESP32-PICO-MINI-02-N8R2 | 8 MB 2 MB -40~85 | 13.2x16.6x2.4

VAT IR A SR 2 5L

#é 2: ESP32-PICO-MINI-02U & 41745 %} Lk

AR Flash* | PSRAM SR BEALR 1
(°C) (mm)
ESP32-PICO-MINI-O2U-N8R2 | 8 MB | 2MB | 40~85 |13.2xM.2x2.4
2 PREIR B 1 SR AR AN HE A PR IR
S WL X THAIRTHEE, HSH% 47 100 B4,
* flash $PHAE 4. flash S0H:

- /010 JT IR g/ I

- 2/0 20 AEEIE PR N R]

AL R I Y2 ESP32 & 41f ESP32-PICO-V3-02* itk . ESP32-PICO-V3-02 itk i A n[ . H M HHF
Rio WA CPU AZn] DAL B ldz il . CPU BB i 35 Y Bl 80 MHz 1] 240 MHz., W] A CPU A HLIE
I FEAR T AE VM AL P25 H 0 A% PR IR S A8 A B AR 4] B 1 8 H 1A

Bl
* % ESP32-PICO-V3-02 T £ {5 Klifi 2% ESP32-PICO ZAIHAMIMS 1 -

IREER BB 3
S SRR UL

ESP32-PICO-MINI-02 & PICO-MINI-02U AR HikE -+ v1.4


https://espressif.com/documentation/esp32-pico_series_datasheet_cn.pdf
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

1 BEAEd

1.3 Wil
o FHERE o HANIA
o TALAZNL o H FIRINAE loT fL AR EE LAY
o PEYTIRIE o Gl FHARINFE loT £dliilsksas
o JHIRHLT o WG S A%
o FELLL o HEHI
e POS #L o FEBI
o JlRFHLERA e SDIO Wi-Fi + 1% 4 M-
IREE BRI 4 ESP32-PICO-MINI-02 & PICO-MINI-02U $ A HiA% 45 v1.4

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

H 5%

H >

1 EAA

11 TR
1.2 SN
1.3 W H

2 Yyhetek
3 e X

31 EMAR
3.2 ML

4 B

A1 LR B

4.2 PYE LDO (VDD_SDIO) Hi L
4.3  UOTXD 4T Egs

4.4 SDIO MHUE 5 Hr A i i 45 1
45  JTAG {52

5 Ak

51 AhEARIA

52  HFsME
5.21 M A/H D (GPIO)
5.2.2 Hfr4NEHED (SP)
5.2.3 MRS UCKAE (UART)
5.2.4 12C#:1
5.2.5 128 #11
5.2.6 ZIANESE
5.27  FkpitHdElgs (PCNT)
5.2.8 LED PWM #zi4¢
5.2.9 WAL Sk SERE S (MCPWM)
5.210 SD/SDIO/MMC F:A14z 5%
5.211 SDIO/SPI MLz il 4e
5.2102 MR FHEN
5.213  PAKIM MAC 211

5.3 B
5.31 /g (ADC)
5.3.2 /BSR4 (DAC)
5.3.3 filtfif s

6 Ak
61 HRTRAHUEL
62  HL TR
6.3 M (3.3 V. 25 °C)

IREERRRHK

5

S SRR UL

A W NN

10
10
1

13
4
15
15
16
16

17
17
17
17
17
18
18
19
19
20
20
20
21
22
22
23
24
24
24
25

26
26
26
26

ESP32-PICO-MINI-02 & PICO-MINI-02U AR HikE -+ v1.4


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

H 5%

6.4

71

72

7.3

10

101
10.2

11

141
ne

12

121

2.2
12.3
2.4

DIFERFIE
6.4.1  Active fE=FhEE
6.4.2 ANEINFEHX R ryhFe

S ek

Wi-Fi A5

711 Wi-Fi G i k2% (TX) ek

712 Wi-Fi Pl (RX) fitk

W S

7210 AR - EnigdER (BR)

72.2 A - EaidE (BR)

72.3 RIS - B (EDR)

724 PRIRAY - HsREdE R (EDR)
RIREWE I A5

731 ARTIREWE GRS (TX) Retk
73.2  RIIFEEE A GRS (RX) Rk

B i pp
AR Bl B PP
NS

VN
AR FLAS R

PCB Afi Jaj L il
PCB #}2: [KE
PCB it Hr AR 2H A B 12k

TP
FERE A
FLoE (ESD)
[ AR L 2k
RSN

FHOE SCRAINGE Pt
fesirPys

IREERRRHK

6

27
27
28

29
29
29
30

31

31
32
32
33
33
33
34

35

37

38
38
39

40
40
N

42
42
42
42
43

44

45

ESP32-PICO-MINI-02 & PICO-MINI-02U AR HikE -+ v1.4


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

Eadis

*F
=

1 ESP32-PICO-MINI-02 Z 1| 25 k]
2 ESP32-PICO-MINI-02U Z 51| B2t 1t
3  EHMEX
4 Strapping % BIFERIARCE:
5  Strapping & IS0
6 BB
7 UOTXD #T B4zl
8  SDIO M4 A i B 4
9  ADC F#:
10 ADC iESS R
1 ESP32 Iy zsst 5 GPIO
12 YK EE
18 EWCTAESRM
14 A (8.3 V, 25 °C)
15 Active iz F Wi-Fi (2.4 GHz) ThEdsE
16 ANFECAERB R ThFE
7 Wi-Fi SRR
18 AR EVM £F4 8021 FRHERTY & TR
19 &4 EVM IR
20 BRBE
21 ERECRT
22 HIARE
23 RhtEMERE - ERbEdE= (BR)
24 PlAVRRYE - ERb RS (BR)
25 RHTAMRRNE - HaREdE% (EDR)
26 FallARE - waRgdE% (EDR)
27 RIIAERE A ST A
28 IRINFEWE T KGR
29 IR AR R
IREEE BB 7

"
13
14
14
16
16
24
24
25
26
26
26
27
28
29
29
29
30
30
31
31
32
32
33
33
33
34

ESP32-PICO-MINI-02 & PICO-MINI-02U AR HikE -+ v1.4


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

JAEl

il

1 ESP32-PICO-MINI-02 HjfgHE K
2 ESP32-PICO-MINI-02U HifgHE &
3  ESP32-PICO-MINI-02 45 1i#a J5 (ThLiEl)
4 ESP32-PICO-MINI-O2U 44| 5 (TRALIE)
5  Strapping 4 BITIET S 5E
6 BhEnE
7 ESP32-PICO-MINI-02 J5i# £
8  ESP32-PICO-MINI-02U Jfi## &
9 AHPEBIT IR
10 ESP32-PICO-MINI-02 f#4H R~
11 ESP32-PICO-MINI-02U ##i4H R~
12 ANERRIERAR R ST E
13 ESP32-PICO-MINI-02 #E#2 PCB i} KK
14 ESP32-PICO-MINI-02U #E#% PCB #}% EIE
15 [E] A i £k
IREE(E B R

8

10

"
14
15
35
36
37
38
38
39
40
a4
42

ESP32-PICO-MINI-02 & PICO-MINI-02U AR HikE -+ v1.4


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

2 TIREMHENA

2 Thieher

— e — — — — — —— —— —— — —_—
3\@ [ An_tema]
I 40 MHz i
| Crystal RF Matching |
| ESP32-PICO-V3-02 |
I EN GPIOs >|I
l SPI Flash| |PSRAME  £9p3s pico-MINI-02 J
B e —
Pl 1: ESP32-PICO-MINI-02 HyfieHEpe]
————————————— — —_—
3\@ [ ] An_tema
I 40 MHz I
| Crystal RF Matching | O i
| ESP32-PICO-V3-02 |
I EN GPIOs >|I
l SPI Flash] |PSRAM|  Eqp3o.pico-MINI-02U J
e T T T S S E— —
] 2: ESP32-PICO-MINI-02U Sk le]
REFERPHE 9 ESP32-PICO-MINI-02 & PICO-MINI-02U 3% Ak 15 v1.4


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

1021
1022
1019
TXDO
RXDO
105
108
107
1020

fiJEE 2% B 100 B4R .

2

)

Keepout Zone

aNo
aNo
anNo
anNo
anNo
anNo
aNo
aNo
aNo
anNo
aNo
anNo
aNo

EE
]
EE
e | NC
]
ZE
]
o]
]
o]

S
(]
(]
[n3]
En
ED
EQ
(7]
]
(]
&

TR PR RELE . i B2 S

JIN

TN X
WA

AT R R A

3
3.1

GND
GND
3V3
136
137
138
139
EN
134
135

¥OlI

00l

[4e]

SLOI
€10l
¢lol
¥10I
120l
9¢0I
Gcol
anNo
€€0l
[4%e]!

ESP32-PICO-MINI-02 & PICO-MINI-02U AR HikE -+ v1.4

10
L

Pl 3: ESP32-PICO-MINI-02 5l )= (T5iiIEl)
S SR,

BB

IREETE


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

3.2

OO0 o0o0o0o0aoaoaoaao
zZ zzzz 2z z =z =z Zz2 Z Z Z
[ORNCENOENOENOCENOENOENOENOENGENOENOENG]
Posal  [2] [5] [g] [2] (3] [g] [9] [5] [g] [8] [8] [5] [8]  Finsd
N T T 1 T TR - T O A A T B R e
GND | [Pn1] [ )
GND | [Pnz] o]
wva | T =
(GND GND GND
136 | [ns] L [P 2]
137 | [pns] [ Y 7 [P
138 | [Pins] } GND } } b } } GND } [Pin 30]
139 | [pn7] — = [Pn2s]
e T i A i
EN | ez ] | | | | [P 2z]
‘ GND ‘ ‘ GND ‘ ‘ GND ‘
134 | [Pno] L L0 L] [pn27]
135 | [Pn1o] [Pin 26]
GND | [pn11] [Pin 2s]
[GND| al &) & & & &) & & &) =) & & & [GND |
S R32 88Ty 8I
838500000002 ¢9°”
Pl 4: ESP32-PICO-MINI-02U 4545 )5 (TH#LE)
5 TN D
5 NHI A

1021
1022
1019
NC
TXDO
RXDO
105
108
107
1020
NC

ESP32-PICO-MINI-02 Fil ESP32-PICO-MINI-02U 44 53 MM, EARRS L3 3 & k.

ANBEE B AT BIL IS S5 7T 5.2 BF Ik .
e 3: e L

HFx 5357 FH | Pk
GND | 1,2, 11,14, 36-53 P B
3v3 3 P (iNE:)
136 4 | GPIO36, ADC1_CHO, RTC_GPIOO
137 5 | GPIO37 ADC1_CH1, RTC_GPIO1
138 6 | GPIO38, ADC1_CH2, RTC_GPIO2
139 7 | GPIO39, ADC1_CH3, RTC_GPIO3

B N7, - —F\': Ab;
EN g | = L i H@gb

fRHLT: B M

R RRELL EN 4 IR 2.
134 9 | GPIO34, ADC1_CHB, RTC_GPIO4
135 10 | GPI035, ADC1_CH7, RTC_GPIO5

GPIO32, XTAL_32K_P (32.768 kHz 44 A), ADC1_CH4, TOUCHS,
1032 12 /0 ~32K_P( i) -

RTC_GPIO9

GPIO33, XTAL_32K_N (32.768 kHz 5 #E#i 1), ADC1_CH5, TOUCHS,
1033 13 /0 32K N ( ekl ) -

RTC_GPIOS8
1025 15 I/0 | GPIO25, DAC_1, ADC2_CH8, RTC_GPIOB, EMAC_RXDO

) UN N}
IRE(E AR 1 ESP32-PICO-MINI-02 & PICO-MINI-02U % REiks 45 V1.4

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

H#3-HEW

Ed: e R | itk

1026 16 I/0 | GPI026, DAC_2, ADC2_CH9, RTC_GPIO7, EMAC_RXD1

1027 17 I/0 | GPIO27, ADC2_CH7, TOUCH7, RTC_GPIO17 EMAC_RX_DV
GPIO14, ADC2_CH6, TOUCHB, RTC_GPIO16, MTMS, HSPICLK,

o014 18 /0 HS2_CLK, SD_CLK, EMAC_TXD2
GPIO12, ADC2_CH5, TOUCH5, RTC_GPIO15, MTDI, HSPIQ,

012 19 /0 HS2_DATA2, SD_DATA2, EMAC_TXD3

013 20 o GPIO13, ADC2_CH4, TOUCH4, RTC_GPIO14, MTCK, HSPID,
HS2_DATA3, SD_DATA3, EMAC_RX_ER

o5 . o GPIO15, ADC2_CH3, TOUCH3, RTC_GPIO13, MTDO, HSPICSO,
HS2_CMD, SD_CMD, EMAC_RXD3

0 - 0 GPI02, ADC2_CH2, TOUCH2, RTC_GPIO12, HSPIWP, HS2_DATAO,
SD_DATAO

00 - o GPIOO, ADC2_CH1, TOUCH1, RTC_GPIOT1, CLK_OUT1,
EMAC_TX_CLK
GPI04, ADC2_CHO, TOUCHO, RTC_GPIO10, HSPIHD, HS2_DATAV,

o4 2 /0 SD_DATA1, EMAC_TX_ER

NC 25 - 231G T

1020 26 I/0 | GPIO20

107 27 I/0 | GPIO7 HS1_DATAO, U2RTS, SD_DATAO

108 28 I/0 | GPIO8, HS1_DATA1, U2CTS, SD_DATAT

105 29 I/0 | GPIO5, VSPICSO, HS1_DATA6, EMAC_RX_CLK

RXDO 30 I/0 | GPIO3, UORXD, CLK_OUT?2

TXDO 31 I/0 | GPIO1, UOTXD, CLK_OUT3, EMAC_RXD2

NC 32 - gl

1019 33 I/0 | GPIO19, VSPIQ, UOCTS, EMAC_TXDO

1022 34 I/0 | GPI022, VSPIWP, UORTS, EMAC_TXD1

1021 35 I/0 | GPIO21, VSPIHD, EMAC_TX_EN

" ESP32-PICO-V3-02 B CMD/ION F1 CLK/106 & i T s A flash, SD2/109 F1 SD3/1010 &
T e A PSRAM, SFERLH ZEIZHAS I
TP B I A O #id.

IRE(E AR 12 ESP32-PICO-MINI-02 & PICO-MINI-02U % REiks 45 V1.4
RS R


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

4 JEBhEE

4 S

L)
ARG E _(ESP32 R4 T AMIAE Y > 5547 B 2B E R . %5 Strapping 4 M- S BIAXTY X &R, W&
FEY 8 HMRIZA .

e E R ECRE (A L, T DAEE Strapping 45 BIA eFuse fifCE AR E sS4, LR MAAHEZNS
o BN K1
- Strapping % #l: GPIOO il GPIO2
P4 LDO (VDD_SDIO) HiJE
- Strapping % #i: MTDI

- eFuse &% EFUSE_SDIO_FORCE #1 EFUSE_SDIO_TIEH

UOTXD FTHlI

- Strapping & #l: MTDO
SDIO MBLAR 54 A Ty b7
- Strapping & #i: MTDO #1 GPIO5

JTAG 1551

- eFuse 24k EFUSE_DISABLE_JTAG
ik eFuse (ifERAMES N O, Wik Bt A Eit. eFuse HEEIRE—Wk, —HEE N1, HAGEKE N 0.
B XIeE eFuse S E., 5% (ESP32 RS T > &35 eFuse 154 %,

bk strapping 48 AN R 5 A AT PR B R ) PR B AL TR BELOIRAS:, DUDHCBRIAEL (R ER ) MRk T
BRI RS A/ i AR S L RS

# 4: Strapping 75 A AR DA P ¥

Strapping ¥ | BRIABCE |
GPIOO st iA 1
GPIO2 A 0
MTDI L 0
MTDO HsinA 1
GPIO5 HstA L

LA strapping A IR, FTLATERSMNE AL/ A . A2 ESP32 HIfEFHL MCU M4, strapping 4
DAY R - RT3 2 AL MCU i

Jirh strapping & MIFA Bl dy . RGN, BUFaRRAEIAFHAI N strapping B RITME, —EARFFEDD 45
HLE P . AR AR S TV oAb s Bk, Ak, strapping & B EFES i TAER—Fnl 328, strapping
BRI R AR PR 10 A BB .

Strapping & I {55 I8 Fr B 2 5 A1 S B i 3 soad 1A Hl R4S a 4]

IREEMG ERHE 13 ESP32-PICO-MINI-02 & PICO-MINI-02U H A s 45 V1.4
SRS L


https://espressif.com/documentation/esp32_datasheet_cn.pdf#cd-pins-strap
https://espressif.com/documentation/esp32_technical_reference_manual_cn.pdf#efuse
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

4 JEBhEE

4 5: Strapping 45 B2 85t

S8 | W B/t (ms)

tep e, B CHIP_PU G R al, HIRHA SR e T n) o
1]

o RFati), B CHIP_PU E. i . strapping 45 BiIAs ki 10 45 :
FEUE T AT, WT3EHL strapping 44 BMEL i B i)

| | [

L L

| | | |

| | T T

| | | |

o L

| | | |

ViLoRsT _______ Y __ e

CHIP_PU T : |
|
|
|
|
|
|
|
|

Strapping pin

Kl 5: Strapping % ANt -2 8l

41 B R
SRR, GPIOO il GPIO2 StRPLE AR, PEILH 6 %5 K B AR XAz H.

% 6: B s B

ke GPIOO | GPIO2
SPI Boot Kz 1 LR
Joint Download Boot iz 2 0 0

VML R BRI BRI T B
2 Joint Download Boot #iztF A F F&k 5
7
e SDIO Download Boot
o UART Download Boot

1€ Joint Download Boot #i5F, itk i R sl H AR A WL E 6.

IREEMG ERHE 14 ESP32-PICO-MINI-02 & PICO-MINI-02U H A s 45 V1.4
SRS L


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

4 JEBhEE

EEEAL - i
B8 ya— Deep-sleep £

A

- - - B B SR et £
GPIO0 GPIO2 = 1x GPIO0 GPIO2 = 00 (RTO) fofezs it

Y Y
BEh B
Y A
¥2F M flash 4% I\ UART/SDIO
THE RAM EOTHIE
Y
HATIRHIREEZE RAM
FHERAOR

P 6: B K ghini i

uart_download_dis ®J F T4 il 5 sl i Bk T8
it uart_download_dis #5841, WK ASEH F RS2 ([ ESP32 8 5 iftA v3.0 JePA F30HE)

4.2 PE LDO (VDD_SDIO) HiJf:#5il
AL G, MTDI AT 134 VDD_SDIO HiJE:

e MTDI = O i} (#kik) , VDD_SDIO i VDD3P3_RTC fitri (HiEMIA(E S, 3.3 V) ; HEIEHIFSH =T
(ESP32 RN SEAMUE AT > Tafy iRE L.

e MTDI =11}, VDD_SDIO nJ 38 N & LDO fit (HLEH 1.8 V).
EFUSE_SDIO_FORCE #¢ 4y 115, 7] 54 4] ik shfiE . it VDD_SDIO i iy EFUSE_SDIO_TIEH FyfE e -
e EFUSE_SDIO_TIEH = O i}, VDD_SDIO i#4#% 1.8 V LDO;

e EFUSE_SDIO_TIEH =1 K}, VDD_SDIO j%$# VDD3P3_RTC.

4.3 UOTXD F1EIgs
TERGABE R, MTDO n] i 44l UOTXD #THY, 41k 7 Frs.

IREEMG ERHE 15 ESP32-PICO-MINI-02 & PICO-MINI-02U H A s 45 V1.4
SRS L


https://espressif.com/documentation/esp32_datasheet_cn.pdf#cd-pwr-scheme
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

4 JEBhBCE

#¢ 7: UOTXD #7EN$3H

UOTXD F1EI#zih] | MTDO

ffife | 1

F A 0

MR 7 BRI R R T
.

4.4 SDIO MHLAE 5 5 A His t sk sl

MTDO #i1 GPIOS A& ]I i J T4z il SDIO MAILAE S4i A th I o 1 L3 8 SDIO MAAZ 5 48 NAfr oy i /4 41 o

4 8: SDIO MBI 5 i A i tHsIoF y 2 il

pE il MTDO | GPIO5
NV RAE NI 0 0

TRV R LR 0 1
TR SRAE T B 1 0
B RAE BB 1 1
ML R BRI R BR AT
4.5 JTAG {55 sl
% EFUSE_DISABLE_JTAG 24 1 W] DAZE H] JTAG (526
REEE R 16 ESP32-PICO-MINI-02 & PICO-MINI-02U $ A HiA% 15 v1.4

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5016&sections=&version=1.4

5 Shx

5 Abhix

51  ApiscigA

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 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 .

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 & [,

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,

Fedk:
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 A I T DA AT L GPIO, it GPIO A4 it i
BEZXTEMIBHNEE 5% (ESP32 KA BARMME 1Y > T s1R g e B F1_(ESP32 RS % Tt

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

5.213 DKM MAC #:1
ESP32 M PAKMIE EHEAE T— M3 6 IEEE-802.3-2008 Frift i vy 42t #% (MAC) #11. ESP32 Fgi—14>
HMERPIBRZ S S i (PHY) SRIERESMAK LAN Bk (B, 4% ) . W3 EE: Lt lad 17 A~ M55 9
/A~ RMII {55 ESP32 %45,
bt
e 10 Mbps #1 100 Mbps Hji#i 3%
o LI DMA 525 SC B LA MAC 452 115 % i SRAM 2 [ ) 0 e A 4
o FFFRICHY MAC I (SCHF VLAN)
o 2fXUT. (CSMA/CD) FI4 XL T 451k
o MAC i 72 (#&Hii)
e 32-bit CRC [ 3L AN %
o T HRAAREIE (7 FERAHNE) 192 Fhbhld JEaX
o JCSRAFACR WY 32-bit ARAHD
o WHS FIFO HI T 27 A SR . A3 FIFO Azl FIFO 29k 512 5 (32-Dit)
o 7ifr IEEE 1588 2008 (PTP V2) FRifEfyfi{4: PTP (RS Hf S| ML)
e 25 MHz/50 MHz [l

NSy i

KT AR MAC #: 45 IS LIS B, i55% (ESP32 ZFIE 5 RIS 15y > 27 9% %6 i o-de 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 Uk

6.1 ZaRf i KBE

R 12 A0 i RBUE (AT B B R AER IR . X R BRI BUEE, A9 el FAEX S sl g 4 T
2% 18 BT ARSME SOARMASAEAS I DRV . < IR IR] B2 R AE 8 365 e AU 46 1 T T fE S S iS4 1 ] 5
.

A 12: Hont e KU 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

6 13: R TAEARAT

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)

F4: HFEWSFHE (8.3 V, 25 °C)

s SH oM | ORI BRM | SR

Crn HIHA — 2 — | pF

Vig o FEL AP A FRL 0.75 x VDD — | vbb'+03 | V

Vrr IH P AL -0.3 — [ 0.25xVDD! | V

lrer T FL P i AHL I — — 50 | nA

3 AR - A HL IR — — 50 | nA

Vonr e FEL AP P 0.8 x VDD — —| v

Vor ARG 1t FE — — | o0axvDD' | V
WFH
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*14 -8 L0
159 S8 oMl | BRI BRAE | AL
RiHL T j;gfi—cpu & ~ | a0 ~ | ma
(VDD! = 3.3V, —
lon Vou >=2.64 V. VDD3P8_RTC — 40 — | mA
i £ i et i 12
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 (i i . 6 TS 5% (ESP32 A5 HH AFIME Y M 10 MUX.

2 VDD3P3_CPU F1 VDD3P3_RTC Hu i A% JAI i A4 A1z oL 7 B A5 BB B T s, 2% 40 mA
W/NEI 2 29 mA.
8 VDD_SDIO Hi sl 45 IS A0 45 3445 flash Fl/a, PSRAM 19451 .

6.4 Ypthitt

6.4.1 Active

B IIEE

TR R AT 3.3 V AR, 25 °C FEEIR AR A T A
JITA K SRR 3L T 100% 28 HL il A%

BT BRI S R AE A MR R ] . CPU SR 45 T S .
¢ 15: Active BixX; I Wi-Fi (2.4 GHz) JykEHetk

IREER BB

S SRR UL

TAEBER SR ik WEf (mA)
802.11b, 20 MHz, 1 Mbps, @19.5 dBm 368
\ 802.11g, 20 MHz, 54 Mbps, @14 dBm 258
R4 (TX)
potive (AHITAE) 802.11n, 20 MHz, MCS7, @13 dBm 248
1V v
s 802.11n, 40 MHz, MCS7, @13 dBm 250
80211b/g/n, 20 MHz 1
RX
Bl (RX) 802.11n, 40 MHz 17
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6 HFE

6.4.2 AFRIFEEX FSFE

26 16: AW TAEEGA 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.
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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 17: Wi-Fi SH8LRS
#iFR fitiik
TAEARE AL 22 2412 ~ 2484 MHz
Tepnife IEEE 802.11b/g/n
710 Wi-Fi GRS (TX) etk

IREER BB

% 18: P EBIRA EVM FE4y 802,11 briflmtig 2 4t g %

- WM | e | Bt
(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 19: 4t EVM Bl
B/ | MR | bR
L (dB) | (dB) (dB)
802.11b, 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
VR GE O OEVM A A IR X R & BT R o & 18

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

29
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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%.

4% 20: MR B

. 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 —

% 21: e R fopor

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

*21-4 L

. 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& 22: FWCRE

. 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)

A 23 RO - ZERhB & (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)

A 24: HWCARRTE - JElBdia & (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 25: RGHERFEE - Wil % (EDR)

S8 At oM | ORI | BeRAE | A
SRS (W3R 28 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
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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)

# 26: 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

% 27: (IRIFCIE T B PR

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

% 28: (IRIFEHE A B 2 R

S5 A Joe/ME | BRI | KA LR {YA
SRS E% (W 28 T HUM) | — — 0 - dBm
MK — — 3 — dB
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ZH At oM | BRI | kA Wy
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

# 29: (IKIRCHE T HeWe AN b

S8 Mk oM | RS | R | AL
R @30.8% PER — -94 -93 -92 | dBm
KBS @30.8% PER | — 0 — — | dBm
JAETEM I C/) — — +10 — | dB
F=FO+1MHz — -5 — dB
F=FO -1 MHz — -5 — | dB
F=FO+ 2 MHz — 25 — dB
LPE AL C/ FTF0 2 M — 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

EEE 4

K

7N GBI 2E N20-INIW-02Id R 20-ININ-001d-2€dS3

8 Bl AP

B2 AT TCIF R HL B A

(5]
@

| o] o] oo|~i|oo| an| & o] =

o
[

VDD33
1021
UOTXD
(o) c5 UORXD
1022
10uF 0.1uF 1019
1 1 GND - ovDD33
GND GND GND
) ol ool |o|ale oo o~ —
< A A i e ol Al A (3] (5] (s -_
o VCOLCOOL T =N D
a aNoOoNT
& ZZQZZQQEEQQa
X X bed
5% &
S5 g
ANT1 1 > 36
1 REANT L2~ ~TBD, LNAIN 7| YODA NC 35— VDD33
Y s LNA_IN NC [z
2 3 34 05
c11 c12 4_| VDDASPS 105 733 08
VDDA3P3 SD1/108
PCB_ANT 36 5 32 07 36
18D T80 - 5 SENSOR_VP/I36 SDO/I07 |57 37
35 - SENSOR_CAPP/I37 CLK/I06 |35 T8
— = = 59 57 SENSOR_CAPN/I38 CMD/IO11 g~ D1 T39
N N = SENSOR_VN/I39 SD3/1010 55— =
GND GND GND EN 9 ) EN SD2/109 28— Esp E
4 Oy VDET 1/134 1020 |2 1020 2
- 7
The values of C11, L2 and C12 135 T VOET 2135 VDD_SDIO |-58—x %
vary with the actual PCB board. 32K_XP/1032 NC [—X —
© o N
8 g N Elg g GND
2 =op=2=
% A=%53%5
%&)QREESEENOQ 1023:SPIDI
800055555000 1018:SPIWP
Uf o<t lololololalalnls| ESP32-PICO-V3-02 CLK:FLASH_CLK
NN CMD:FLASH_CS
SD3:PSRAM_CLK
VDD330- SD2:PSRAM_CS
RISRER 2lelalols I017:SPIDO
o]fs](e] /=] s]is|Rs)sYie]s]s] 1016:SPIHD

vl <t |oN

NN |
ololololofololofelo
PIC

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

DO N QWD (M N[ O || | |©
A A A A A < [T D DM |
[ajajaiajajiajajaja)ajaya)a)a]
(Z2Z222222Z22Z2Z2ZZ 50
GND&OOOOOOOOOOOOO GND
GND 1021 |35 —
34 022
GND 1022 |53 575
3v3 1019 35
138 NC 37— | uotxp
137 TXDO (35 TR
138 ESP32-PICOMINIO2  RXDO |39 o5
139 105
28 08
EN 108
27 o7
134 107 |58 555
135 1020 |52
GND NC 22—
GND ¥BOR/NTIIL2qoy GND L
Q0EO000000000
u2 N|O S0 |0 DO | | N |+
NN NN
AN N~ el Kol h—
[5e] [se] N NS —_
35 GND

7: ESP32-PICO-MINI-02 J5¢Pji %]
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7N GBI 2E N20-INIW-02Id R 20-ININ-001d-2€dS3

VDD33

2
=

o
(s

(0]
Z
o
0]
2
o

1 RF_ANT L2

<|ooled| ANT1 c12

T
oND GND oND
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

A 8

a
t=}

GND
GND 1021 gi
GND 1022 |33
3v3 1019 55
136 NC [—57
137 TXDO [5p
138 ESP32-PICO-MINI-02U  RXDO
139 105
EN 108
134 107
135 1020
GND NC
GND S89888IY¥P2aqox GND
C0BLO000000000
AN | DD |O N[0 | |O = | M [+
{S(eVl (e} (¥} (a\]
(3] s} WO [ N[N |0
[se] (5] NN N[O
ol8| ololololelololo)eld

ESP32-PICO-MINI-02U(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

I

@
=z
O

OO IO || |N | |O | |0 | [©
NI NI S R A [Sed (sed (sed (se)
[ajaialaiaialaialiaialaiaiaia)
53 LZZZZZZZZZZZZZ 50
GNDALGOO0000080000 GND
v0033 1 35 1021
2 | GND 1021 =37 1022 VDD33
3 | GND 1022 |33 1019 JP1
6 4 3v3 1019 35 1
R1 137 5 | 136 NC 37— TXDO 2|1
138 6 | 137 ESP32-PICO-MINI-02 TXDO 35 RXDO 3|2
7 2
8
9
0
1

ala

22uF 0.1uFS TBD 139 138 ESP32-PICO-MINI-02U RXDO 59 105 3

139 105

EN 28 108

34 EN 108 757 107 UART

135 34 107 %6 1020
135 1020 |5z
GND NC F=2—

[TBD

GND o1

2
2 %g%gg&iﬁgﬁmov GND
Q0 BE0O000000000
GND
u1 N[ | |O[OIN|O D |1O|— NS
D] ) By B e e 199 (N1 (T BT Y
X1: ESR = Max. 70 KQ
GND-|| alfeo]  wlo|~[s o[ —
o] [so] ISN] (] [sN] B B ol B (SN [ 55 —
o] e} e](e] (e} (e] (e] e](e] (] (6] e} JP2  GND
- 1
AR 1
= AN l_—2 2
o —_ Boot Option
GND
GND.|||__‘ P3 SWi
1014 TMS 1 == R2. ~ A0 EN
NC: No component. 012_TDI__2 ; 0o O
1013 TCK 3 3 d C4 0.1uF
Iof5 70O 41 -
1012 should be kept low when the module is powered on. JTAG GF\JD

Pel O: ShHsl iz v It H Pl

o EPAD /il 49 Al DAAREE SRR . QSR EAERF EPAD SREEERAR , THTIOROEH S B, B B
IR LS IRAR B o K, S B SR R R I £

o NIfifR ESP32 it i LAY AL IE R, EN B IAL TS ZHE N RC IERH . RC B EBCN R=10kQ, C=
1 pF, B EARBUEAT S AR PEAS L B Y5 Y Bsp A0S R )b e 2 S s b A TR 9 . ESP32 08 i) & A
2% (ESP32 R4 F AR Y > FY .

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

10 RAFRLA
101 BEALR}

Unit: mm

JO]

13.2+0.15 0.8

— .
| -
0 0000000f0000000
e o8 =145, 406 =
+ . T
s - . s3000T g
- N
- Slslelz|e e S g St 2
= 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
10: ESP32-PICO-MINI-02 EigH N~}
Unit: mm
13.240.15 0.8 []EI
L 17 085
\ ‘
00000000poooo0 g
° 9.18 .45 __ 06 _ =]
‘LQ . = I 1 | 1 S
=} 12.25 ] \J [] D77 =
&l v : © ol e =2
“:' © ™ © - e A N (=
< S 3 sy L 5
NS e = 54 | o
= T 1 =
| — DDDDDDDd]DDDDDDD
T
0.48 2.4:0.15 L84 |
4>~L— 1—— 9-2
10
11
11.2
12.6
Top view Side view Bottom view
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10 ROFHUA%

10.2  ApERREZRERLE AT

ESP32-PICO-MINI-02U R ] &l 12 Flrs it o AN Ry, RIERARIRE -
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
AT_‘/CONTACT |
[ |
l
| .
'\. a
- i —_ — o
o
‘ [aV]
[~
O [ I |
GROUND CONTACT
2.05+0.10
N~
[Te] Yo}
] @ ]
o
o CONTACT
<
[DJo.10] -
HOUSING
HOUSING MATERIAL: THERMOPLASTIC, WHITE, UL 94V-0; h SHELL
CONTACT MATERIAL: COPPER ALLOY, GOLD PLATED ALL OVER; SECTION: A-A
SHELL MATERIAL: COPPER ALLQOY, GOLD PLATED ALL OVER,; SCALE: 1:1
PERFORMANCE:
CONTACT RESISTANCE: 20mOHM Max.
DIELECTRIC WITHSTANDING VOLTAGE: 200V AC FOR 1MINUTE;
INSULATION RESISTANCE: 500MOHM Min.
12: AR L2 R T el
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1 PCB 7f /s

11 PCB fii it iX

N1 PCB L3EE
ARETHRE AT RS

o Hfi# PCB £, #5047 PCB B FHIARAG AR T . FILFE 13 ESP32-PICO-MINI-02 #ft# PCB £
&l 14 ESP32-PICO-MINI-02U #fi#% PCB %25 [ .

o EXF PCB 35 IR yE Scf, HTIE K 13 F 14 v R bri g Rt . 45n] ] Autodesk Viewer &
ESP32-PICO-MINI-02 F1 ESP32-PICO-MINI-02U fydt 25 ] Y S {4

Unit: mm
m :Pad

13.2

—

Antenna Area

Pin 1
|
e l||||||i||||1|4|5l |
] - | |
F | S i B ©
|| ] || ©
- - =
NG Y90 |msto - O
S| ® o N «{ﬁdo‘ = =
| | | |
m | |
y 1 - 54 -
y ¥y mm -
| EERNRNNNRNNNNNE] |
.84
9.2
10
11.2 B
12.6
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