ESP32-C3-WROOM-02

ESP32-C3-WROOM-02U
AR RS

2.4 GHz Wi-Fi (802.11 b/g/n) + #55F © 5 kid]
ML ESP32-C3 R4t i, RISC-V HpZibiids
Flash iz knf %k 8 MB

15 4~ GPIO

W3k PCB R IMBR it 4%

ESP32-C3-WROOM-02 ESP32-C3-WROOM-02U

\ A 1.3
m\ R R
AL © 2023

www.espressif.com



1 iR

1 Bidlfeid
B
S A RS ) R A LA S

https://www.espressif.com/documentation/esp32-c3-wroom-02_datasheet_cn.pdf

1.1 ¥
CPU It A7 W ©
o N ESP32-C3 v i, RISC-V 32 {vj A% ik 38 o {[LIhEE#E F (Bluetooth LE): Bluetooth 5., Bluetooth
#%, FHiss 160 MHz mesh
e 384 KB ROM o YR 125 Kbps, 500 Kbps. 1 Mbps. 2 Mbps

e 400 KB SRAM (31 16 KB % T cache) * J"#&P & (Advertising Extensions)

. % (Multiple Advertisement Sets
¢ 83 KB RTC SRAM 2 P )

e {5IHE#E (Channel Selection Algorithm #2)
Wi-Fi o Wi-Fi SHCFHAT, SEHE—KRL

o SH IEEE 802.11 b/g/n #pY Ihisk

© LAFETOBURGER: 2412 ~ 2484 MHz e GPIO. SPI. UART. I2C. I2S. £[ANES: (remote

o 1F 2.4 GHz Jili %45 20 MHz #1 40 MHz Ji %% control peripheral), LED PWM $z4i 4% . i@ Ff DMA
Prmge . TWAI® gm2e (3625 1SO 11898-1, HJI
° R TTIR L, SRR 150 Mops CAN i 2.0). USB #: [1/JTAG Heiil#. {5
o LR LK (WMM) ii\ SAR /B as . BT ER . Bl E
o B4 (TX/RX A-MPDU, TX/RX A-MSDU)
Badl 4 oc ik

o SRR (Immediate Block ACK)

o 40 MHz 4R
o /3 FIE4H (Fragmentation and defragmentation) AR

e SPI flash
o (LA 2> (Transmission opportunity, TXOP)
* Beacon Hzhlil (f#{: TSF) P2 RYL
o 4 x BRI Wi-Fi #2100 e k#k PCB Kk (ESP32-C3-WROOM-02)
o i i R 48 _C3- -
o [l i} SRR IR S5 R T M 4% (Infrastructure BSS) iﬁﬁi%ﬁlﬁ%% bR (ESP32-C3-WROOM
Station ;. SoftAP #iz;, Station + SoftAP & )
AR
vk ESP82-C3 Z514E Station Bt FHsim, AT
SOMAP {7t 22 [l kel o TAEE/ALHE: 3.0~ 36V
e 802.11 mc FTM o T/EHEEIERE:
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- 85 °C Jigf¥id]: -40 ~ 85 °C o FR{EAE: RoHS/REACH
- 105 °C JififidH : 40 ~ 105 °C

AIE A
* RFAGE: WLk * HTOL/HTSL/UHAST/TCT/ESD/Latch-up
1.2 fiiik

ESP32-C3-WROOM-02 il ESP32-C3-WROOM-02U /2 12 Wi-Fi K H#EiE 4 (Bluetooth LE) #5141, Tifgi:
K, BEEEWIMEED, "HTEERE. T A, By, Ti59hm 7= S,

ESP32-C3-WROOM-02 Fi1 ESP32-C3-WROOM-02U #£H ¥t & 1 4k SPI flash ., ESP32-C3-WROOM-02 %
PCB #izk K&k, ESP32-C3-WROOM-02U R | i 2 S8 e ANp R £k

PS4 2 P g, BRI 1 0 2.

7 1: ESP32-C3-WROOM-02 (K2k) A2 %fL’

JH pp2 13
TR —h ﬂ»ﬁ?ﬂﬁ B4R
(°C) (mm)
ESP32-C3-WROOM-02-N4 —40 ~ 85
4 MB (Quad SPI)
ESP32-C3-WROOM-02-H4 40 ~ 105 | 18.0 x 20.0 x 3.2
ESP32-C3-WROOM-02-N8 | 8 MB (Quad SPI) | —40 ~ 85

T ARFAEPIERE N A S % 2 —H.

4 2: ESP32-C3-WROOM-02U (if#:7%) &RAMSHLE

2 -3
I — %f}f?ﬂﬁ B4R )
(°C) (mm)
ESP32-C3-WROOM-02U-N4 ~40 ~ 85
4 MB (Quad SPI)
ESP32-C3-WROOM-02U-H4 40~ 105 | 18.0x 14.3x 3.2
ESP32-C3-WROOM-02U-N8 | 8 MB (Quad SPI) | -40 ~ 85

2 PREEIR B SR AL AN R P L
SEZRTHRSTMER, WSHEA 7.1 BaRT.

ESP32-C3-WROOM-02 F1 ESP32-C3-WROOM-02U 4 Wi fh T VEFR5EIR 4%, BI-40 ~ 85 °C F1-40 ~ 105
°C AR, R AR E ESP32-C3 ith Hr.

ESP32-C3 ;s B-#4#; RISC-V 32 i iz b Frse . ESP32-C3 £ T £ & fsM, 3% UART. 12C. 12S. 4L 4ME
L (remote control peripheral), LED PWM #2838 ] DMA #2528, TWAI® £ifil28 . USB & [1/JTAG #5
il WAL B AR RO S IS L. Wk, U4k SPI#:1.
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IREEMG ERHE 3 ESP32-C3-WROOM-02 & WROOM-02U Ak 15 v1.3
SRS L


https://espressif.com/zh-hans/support/documents/certificates?keys=&field_product_value%5B%5D=ESP32-C3-WROOM-02&field_product_value%5B%5D=ESP32-C3-WROOM-02U
https://espressif.com/documentation/esp32-c3_datasheet_cn.pdf
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5055&sections=&version=1.3

1 BER

1.3 MH
o HHRERE - Wi-Fi ¥4
- FIREHH] - HARE BT RER bR A e A
- BHeH o FUELL
- BEE ~ RS
- EPEf R
" LA — AOIHLEA
- Tltlgs A -,
- Mesh 41/
- POS #4;
- AHLF
~ Tl - I
. B o ML
R - W IR A
- WL e - F A
o THHEL TN - L) HE
- FREFR. BRFH o GHTRIIFE loT f&IEar S Ly
- OTT il &, MG o Gl JIARIIFE loT Hdiicgas
IRE(E AR 4 ESP32-C3-WROOM-02 & WROOM-02U # A A% 45 v1.3

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5055&sections=&version=1.3

H 5%

H >

1 B4 ik

11
1.2 ik
13 A

2 Yyhetek
3 e X

381 HHE
82 ik
3.3  Strapping &

4 AR

41 AR RBUEE

4.2 BWTAERM

4.3  HIHEAFHE B3V, 25 °C)

4.4 ThFeRE

45  Wi-Fi g5
451 Wi-Fi S
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4.5.3  Wi-Fi s (RX) Ha

4.6 (RIFER A S
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Strapping 4 [l 14 72 7. i AN FI LR I 7] ) 2 400 B
ot of B R AUE (A
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SRR

Modem-sleep 1= R I EE
IRIIFER Y ZhAE

Wi-Fi it i

AR EVM £ 4 802.11 BRI A& 2%
KAt EVM iz

Bl R B

SN GRS

VST

K S s — PR

KRR - ARDIFEIE A 1 Mbps

KRR - ARIIFEIE A 2 Mbps

RSIERRRIE - (RDIFER T 125 Kbps

KA - ARZIFER 2 500 Kops

Bl - ARIFER ;1 Mbps

AR RRIE - ARTIFERF 2 Mbps

PRCAVERE - IR FE#E T 125 Kbps

Pl Rr I - ARSIAEE 4 500 Kbps
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[ 40 MHz ]
i\ﬁ | Crystal Aniema I
I [ I
I RF Matching I
ESP32-C3
I EN GPIOs 1
I I
I § é alo2% g' I
ololalg|Z|2|a I
IS
Il SPI Flash ESP32-C3-WROOM-02 JI
— e ——————————— — — — — — — — — —
P 1: ESP32-C3-WROOM-02 djfiehER
o — — ————————————— —_—
I 40 MHz I
3v3 | Crystal | Antenna
I [ I
I RF Matching | O I
ESP32-C3
| EN GPIOs |
I I
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I I
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3 X

3.1 B
A A PR S T4 LA KB

B2 ) SE PRt R s S5 I 71 A2 R

Keepout Zone
1) |3v3 100 | C 18
1 [
2 ) |EN o011 C 17
1 L
— [

3 ) 104 102 | C 16
4 ) 1105 03 1 C 15
B jone] fone] [ovo) B
5 ) 1106 od &2 b 1019 | C 14

R O PO B B
6 ) | 107 (o0} [oND)] (oND) 018 | C 13
1 L
7 ) 1108 XD | C 12
8 D | 109 RXD | C 11
1 L
— [
9 ) | GND 010 | C 10
1 L

3: M) (TR )

3.2 AFNANA
VEMALIEA 19 I, SURIIAS L 8 e L.

SN B DE S % (ESP32-C3 &4t B B AR .

& 3 e L

BF | P | R ik
3Vv3 1 P | it

L OB fRE
EN 2 (MR SN ik

VERANEELL EN IR SS .
104 3 I/O/T | GPIO4, ADC1_CH4, FSPIHD, MTMS
105 4 I/O/T | GPIO5, ADC2_CHO, FSPIWP, MTDI
106 5 I/O/T | GPIO8, FSPICLK, MTCK
IO7 6 I/O/T | GPIO7, FSPID, MTDO

LUR il
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# 8- & Lt
FR | JES | O otk
108 7 | VO/T | GPIO8
109 8 | I/O/T | GPIO9

GND 9,19 P Ferh

1010 10 | I/O/T | GPIO10, FSPICSO
RXD 11 I/O/T | GPIO20, UORXD
TXD 12 | I/O/T | GPIO21, UOTXD
1018 13 | VO/T | GPIO18, USB_D-
1019 14 | I/O/T | GPIO19, USB_D+

103 15 | I/O/T | GPIO3, ADC1_CH3

102 16 | VO/T | GPIO2, ADC1_CH2, FSPIQ

101 17 | I/O/T | GPIO1, ADC1_CH1, XTAL_32K_N
100 18 | I/O/T | GPIOO, ADC1_CHO, XTAL_32K_P

TP 1 A O il T RE AR

3.3 Strapping ¥

ey
PR ZEH E _(ESP32-C3 ZFILS B RMIM 1) ) Strapping % s . 55 F ) Strapping 8 55540 B X 17
R, WHHEY 5 MM REA

ESP32-C3 ZFits Fyith A 345 =/ Strapping 45 .
e GPIO2
e GPIO8
e GPIO9

AT PASEEL GPIO_STRAP_REG 25772511 GPIO_STRAPPING 7B, #kH( GPIO2. GPIO8 F1 GPIO9 [fi{t. 2F
T B AR ARTE L _(ESP32-C3 i RS H T 10 R4EMEF 457 R T .

TS I R (b e, Strapping ST 1 CUAE I LR T RBEIAEREIBIAE A T . B 07 B <17,
I ELRHE RIS B

R (A A IR
o bl
RTC %1 fi
RIEALAL
BRSR T I i
I £ E AR
GPIOD BRIAHEH: PS5 L. SR8 A S PR 0 1 B AL TR LB MU (17

A AE Strapping AUME, BT DA AN T hr/ ERr s, 53 B 4L MCU (1) GPIO 4] ESP32-C3 & 41t
Jr L R Strapping & THL -
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3 EMIEN

AT, Strapping 45 BIFI1- 38 4 B 2 BEAH ] o
fit & Strapping & I E4N S shiF=liE 23 4 .

¢ 4: Strapping %4

RGB!
=il AR SPI 73l T EEEER
GPIO2 | I 1 ]
GPIO8 | T T T 1
GPIO9 | ks Efr | 1 0
SPI F1ghEAF, $iihil ROM Code TH)

=11 RN Titie

eFuse [f) EFUSE_UART_PRINT_CONTROL FEtH

O WF (WIHARERIME), LHIEHITH, Az GPIO8 #ii.

GPIO8 | Tt 1B, # GPIO8 2 0, LHUIERHTH; # GPIO8 1, LHIARFTHI.
21, # GPIO8 0, LHARFTEI; 5 GPIO8 Ky 1, LHIEHITH.
3, EHRTEN, A5z GPIO8 % .

T GPIO8 = 0 H. GPIO9 = 0 AW ffiff] .

&l 4 f27n 1 CHIP_EN _EHURIAI_EHLS Strapping & B EESL IR RIGRFFIS 1E] . -SRI 5 Frs

1
I I I I
I | I I
| I I |
| | T T
I I I I
I I I I
I I I I
| I I |

Viprst - ¥ o ___.
CHIP_EN .

Strapping pin

Pl 4: Strapping %5 I &t 37 bk [ PR FEIE ]

4 5: Strapping 5 I EE IR RPRIPREERT ) S Bt W]

WM
BH ) (ms)
o CHIP_EN _|- Hi i i 7 i i 0
4 CHIP_EN _I-FiL 5 -Fef ] 8
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4 B

4 HURFTE

4.1 HaRHp KBE

M 6 ert s KA P RE S EE R AR . X UGB BUE (L, AW R X e A TR
R 7 AR S BRI TEARI S RE MR AT . I B) B2 B TR 4 X S R AIUE 25 18 N T RE s MR 4 i) vl
.

% 6 Hut e K BE i

e B8 /M | IR | A
VDD33 | i EAT B R -0.3 36| V
Tsrore | fAHIRE -40 105 | °C

4.2 W TR

7B

' S8 Je/ME | BRI | BeRAE | AT
VDD33 | Hg A I R 3.0 3.3 3.6 V
lvpp AN e Y AL L B VA 0.5 — — | A
85 °C Jiufsid 85
S “J.%IIE . _ o
Ta TAERREE L 105 °C fiiiedl 40 105 C

4.3 HimHh A 3.3V, 25 °C)

# 8 Hih A URFE 3.3V, 25 °C)

] B Wb | MR | Sk | CAfE
Cin H R — 2 — pF
Vru o FEL ST AL 0.75xVDD'| — VDD'+0.3 | V
\%77 IRHL P A -0.3 — 0.25 x VDD'| V
7 [ R R P NGERN ) — — 50 nA
7z RCHL P A LI — — 50 nA
Vou? o HL S Y L 08xVDD'| — — Vv
Vor? AR HL P4 L — — 0.1xVDD' | V
i HLTRIHLRE (VDD'= 8.3V, Vou >= 264V,
lor — 40 — mA
PAD_DRIVER = 3)
oL KA T-HEHL (VDD'= 3.3 V, Vo, = 0.495 V, - o8 o A
PAD_DRIVER = 3)
Rpu R — 45 — Kk
Rpp R HLH — 45 — kQ
Vid nrst | &2 AR E 0.75xVDD'| — VDD+ 0.3 \Y;
Vit_nrst | SR EMHE -0.3 — 0.25 x VDD'| V
IRE(E AR 13 ESP32-C3-WROOM-02 & WROOM-02U # AHi#% 45 v1.3

S SRR UL


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5055&sections=&version=1.3

4 B

' VDD S A I HAA HL I /O L.
#Nom Fl Vor T2 R A R i I E{H.

4.4  UkErFTE

P TS Eat i A BEEAR , B T AEAS [ A RERE A Z R . T AN R R R, R0
(ESP32-C3 RS Fr SRS Y 1 1Ko 4e 8 22 BT

% 9: SHIFE

TR filiik A (MA)
802.11b, 1 Mbps, @20.5 dBm 345

™ 802.11g, 54 Mbps, @18 dBm 285

, 802.11n, HT20, MCS7, @17.5 dBm 280
Active: (H15L1fE) 802.11n, HT40, MCS7, @17 dBm 280
~ | 802.11b/g/n, HT20 82

802.11n, HT40 84

DA IR R AT 3.3 V IR, 25 °C FMEIRAE, 7E RF B AL e U MRS . BT K
SRR EET 100% Y 525 Hillgg .
2 W B RX SheHidsmt, ML T X MIRES, CPU b F2sRARAS .

B
WA Pa%E E _(ESP32-C3 FRAI H R ALY 1) JHAe b HAER T 4 B0

7 10: Modem-sleep £i:X FrEhkE

LR
CPU MH i
Bk B (MHz) | ik SMEEBI ALK (MA) | SMEENEI2IF (mA)'
CPU 25 16 21
160
CPU T4 23 28
Modem-sleep?? o
- CPU %5/ 13 18
CPU T/ i 22

VELBREIL S, AMBRAEA R TARRES FHR S A 2 5.
2 Modem sleep #iz0F, Wi-Fi 3564 W4 145,
8 Modem-sleep BixX T, i1 flash B BhEEL N . # flash # %k 80 Mbit/s, SPI2 £kl T flash

FIZhEER 10 mA,
& 11 IRPPFERX P okE
B itk Tk Ry (1A)
Light-sleep | VDD_SPI I Wi-Fi fir, FrAy GPIO & 55 ks 130
Deep-sleep | RTC Elf#s + RTC 77fifi#s 5
K] CHIP_EN JIHiA%, o5 i 4Ab T K HLRAS 1
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4 B

4.5 Wi-Fi S}
4.5.1  Wi-Fi §Hjgibrik

¢ 12: Wi-Fi Gt 55ibrifi

ES:s ik
TAEAEE R TEE 2412 ~ 2484 MHz
Wi-Fi #48 IEEE 802.11b/g/n
11b: 1, 2, 5.5, 11 Mbps

. 20 MHz 11g: 6,9, 12, 18, 24, 36, 48, 54 Mbps
e 11n: MCS0-7, 72.2 Mbps (Max)

40 MHz 11n: MCS0-7, 150 Mbps (Max)
RELFH PCB K4k, AMIRLIER#

U AR TE AR R A [ R DK A LA . P TT AR B T AR AR P h AR
2 A AR R TR AR (K AL B 1 P 50 Q1 R AN R 2k 4 B 5 A AL AH AT G5 9K i 4 L
o
4.5.2  Wi-Fi B 4% (TX) Bk
AR BN UER 2R, BT DARCE S HAREh 3. BOATh AR 13,
2 13: PURELHAI EVM FF4y 802171 brifitibfty A 5t g4

. Be/ME | R | dkfi
(dBm) | (dBm) | (dBm)

802.11b, 1 Mbps — 20.5 —
802.11b, 11 Mbps — 20.5 —
802.11g, 6 Mbps — 20.0 —
802.11g, 54 Mbps — 18.0 —
802.11n, HT20, MCSO — 19.0 —
802.11n, HT20, MCS7 — 17.5 —
802.11n, HT40, MCSO — 18.5 —
802.11n, HT40, MCS7 — 17.0 —

& 14: R4 EVM ik
. I/ ME | WORGE | B
(dB) (dB) (dB)
802.11b, 1 Mbps, @20.5 dBm — | 245 -10
802.11b, 11 Mbps, @20.5 dBm — | 250 -10
802.11g, 6 Mbps, @20 dBm — | -23.0 -5
802.11g, 54 Mbps, @18 dBm — -28.0 -25
802.11n, HT20, MCSO, @19 dBm — -23.5 -5
802.11n, HT20, MCS7, @17.5 dBm — | 295 27
W
IREE BRI 15 ESP32-C3-WROOM-02 & WROOM-02U % A4k 45 v1.3
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%14 -8k
. BoME | SR | bRk
(dB) | (dB) (dB)
802.11n, HT40, MCS0, @18.5 dBm —| 265 -5
802.11n, HT40, MCS7, @17 dBm — | 295 -27

4.5.3 Wi-Fi BHiitheds (RX) Bkt

150 R

ik BoME | WORIE | B KA

(d@Bm) | (dBm) | (dBm)
802.11b, 1 Mbps — -98.0 —
802.11b, 2 Mbps — | -96.0 —
802.11b, 5.5 Mbps — -93.0 —
802.11b, 11 Mbps — -88.6 —
802.11g, 6 Mbps — -93.0 —
802.11g, 9 Mbps — | 920 —
802.11g, 12 Mbps — -90.8 —
802.11g, 18 Mbps — | -884 —
802.11g, 24 Mbps — | -854 —
802.11g, 36 Mbps — | -820 —
802.11g, 48 Mbps — | -780 —
802.11g, 54 Mbps — | 764 —
802.11n, HT20, MCSO — -93.0 —
802.11n, HT20, MCS1 — -90.8 —
802.11n, HT20, MCS2 — -88.2 —
802.11n, HT20, MCS3 — -84.6 —
802.11n, HT20, MCS4 — -81.4 —
802.11n, HT20, MCS5 — —77.4 —
802.11n, HT20, MCS6 — -75.4 —
802.11n, HT20, MCS7 — —74.4 —
802.11n, HT40, MCSO — -90.0 —
802.11n, HT40, MCS1 — -87.6 —
802.11n, HT40, MCS2 — -84.8 —
802.11n, HT40, MCS3 — -81.8 —
802.11n, HT40, MCS4 — -78.4 —
802.11n, HT40, MCS5 — -74.4 —
802.11n, HT40, MCS6 — —72.6 —
802.11n, HT40, MCS7 — -71.2 —
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% 16: kol r

ik BoME | BRI | kKM

(dBm) | (dBm) | (dBm)
802.11b, 1 Mbps —
802.11b, 11 Mbps —
802.11g, 6 Mbps —
802.11g, 54 Mbps —
802.11n, HT20, MCSO —
802.11n, HT20, MCS7 —
802.11n, HT40, MCSO —
802.11n, HT40, MCS7 —

olo|jojojfo|jfogr|Oo| O
|

2 17: HWRsaE i

ik /M | MR | R ORAE
(dB) (dB) (dB)
802.11b, 1 Mbps — 35 —
802.11b, 11 Mbps — 35 —
802.11g, 6 Mbps — 31 —
802.11g, 54 Mbps — 20 —
802.11n, HT20, MCSO — 31 —
802.11n, HT20, MCS7 — 16 —
802.11n, HT40, MCSO — 05 —
802.11n, HT40, MCS7 — . —

4.6 {IFEEE ST HH
4.6.1  (RIFEL T B A (TX) BAs

% 18 K atas — ek

BH Bl | MR | deRfE | A
CILE IR — 0 — | dBm
S RECTIE AN — 3 — | dB

P I A i 24 — 20 | dBm

2 19: R qHas ket - (R F 1 Mbps

S fiti il BeoMA | R | BRRfE | AfE
F=FO0+2MHz — -37.62 — | dBm
TN ST F=FO+3MHz — 41.95 — | aBm
F=FO0+>3MHz — —44 .48 — | dBm
JUN i
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#19-8: LW
B4 ik oM | MR | Rl | R
A flayg — 245.00 — | kHz
PR A f2max — 208.00 — | kHz
A f2ag/A flayg — 0.93 — | —
A S — — -9.00 — | kHz
lfo— frlnzo 3 4 & — 117 — | kHz
PR |f1 - fol — 0.30 — | kHz
| fr - fn—5|n:6’ 7.8, .k — 4.90 — kHz
# 20: K HERFRE - (KT FEEE T 2 Mbps
B8 ik BoMi | ORI | BeRME | A
F=FO+4MHz — ~43.55 — | dBm
W RS F=FO0+5MHz — ~45.26 — | dBm
F=FO+>5MHz — -47.00 — | dBm
A flayg — 497.00 — | kHz
P AR A f2max — 398.00 — | KkHz
A f2a0g/A flayg — 0.95 —| —
RS — — -9.00 — | kHz
| fo - fn|n:2, 3,4, .k _ 0.46 — kHz
B AIRERS |f1 = fol — 0.70 — | kHz
|fr — fr—5ln—s. 7.8, & — 6.80 — | KkHz
210 FINFRE - IR FEIE ST 125 Kbps
B8 fitiik WM | MR | kA | SR
F=FO+2MHz — ~37.90 — | dBm
e R T F=FO+3MHz — ~41.00 — | dBm
F=FO0+>3MHz — ~42.50 — | dBm
. A flay — 252.00 — | kHz
TR Af 1mjx — 200.00 — | kHz
PN AS — — -13.70 — | kHz
|fo— frlp—1. 2 5. & — 1.52 — | KkHz
BRI | fo - f3] — 0.65 — | KkHz
|fn = fn—slur 5.9, & — 0.70 — | kHz
2 22: K GHRFeYE - (RDIRER 2T 500 Kbps
S5 ik oM | ORI | BRRf | R
F=FO0+2MHz — ~37.90 — | dBm
GOV F=FO+3MHz — ~41.30 — | dBm
F=FO+>3MHz — ~42.80 — | dBm
W
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#22 - L
S5 fiiik /M | BORIGE | BRAE | R
‘ A 2 — | 22000 — | KAz
IS A f2mjx — 1 205.00 | w2
A A — — -11.90 — | kHz
|fo— falu1 2.3 & - 1.37 — | kHz
PR RS |fo — fal — 1.09 — | kHz
|fr — fo—3lo—7 s 0. & — 0.51 — | KkHz
4.6.2 (IRIFEWR A Sz gy (RX) Bik%
¢ 23: AR FEYE - IKDIEERE A 1 Mbps
S ik /M | ORI | BeRAE | AR
i @30.8% PER — — 97 — | dBm
Ehpeli{E 2 @30.8% PER — — 10 — [ aBm
HAFEHI L C/ — — 7 — | dB
F=FO+1MHz — 4 — [
F=FO-1MHz — 4 — |
SEREFHEA I O/ I R R I B
F > FO + 3 MHz — 33 —| B
F < FO-3MHz — 35 — | B
F > FO+ 4 MHz — 35 —| B
F < FO- 4 MHz — 37 —| B
TRCY RS — — -35 — | dB
SRR = Em e R TS R B
30 MHz ~ 2000 MHz — 6 — | dBm
o 2003 MHz ~ 2399 MHz — 26 — | dBm
robEEE 2484 MHz ~ 2997 MHz — 25 — [ dBm
3000 MHz ~ 12.75 GHz — 5 — | dBm
Hi — — 30 — [ dBm
< 24: AR FRYE - IRDDREEE AT 2 Mbps
S ik B/ | BRI | BeRAE | AT
¥ @30.8% PER — — 93 — | dBm
F PRI (52 @30.8% PER — — 5 — [ dBm
SeEE T O — — 10 — | B
F = FO + 2 MHz — 8 — | B
F=FO-2 MHz — 7 —| B
SRR L O F=F0+4MHz - 2 —|
F=FO-4MHz — 34 — | B
W
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#24 - Ew
SE ik Be/MA | SR | KM | A
F > FO + 6 MHz — 39 — | B
F < FO- 6 MHz — 39 —| B
TRC RS — — -32 — | B
FRIET e it R T S B
30 MHz ~ 2000 MHz — 12 — | dBm
o 2003 MHz ~ 2399 MHz — 30 — | dBm
obEE 2484 MHz ~ 2997 MHz — 08 — [ dBm
3000 MHz ~ 12.75 GHz — 6 — | dBm
Hi — — 29 — | dBm
3¢ 250 IR FRYE - IKDhREEE T 125 Kbps
S ik Je/ME | BRI | R | R
ST @30.8% PER — — | os — | dBm
PRI (52 @30.8% PER — — 10 — | dBm
AFTEI I C/ — — 2 — | dB
F=FO+1MHz — 6 — | @B
F=FO—1 MHz — 4 —| B
SEREEFHHEA I, O/ F=rox 2 MRz —l ® - @
F=FO-2 MHz — 41 —| B
F > FO+ 3 MHz — 37 —| B
F < FO- 3 MHz — 46 —| B
F > FO + 4 MHz — 40 — | B
F < FO— 4 MHz — 49 —| B
NCLES — — -40 — | dB
FRRIAT vt e e
4 26: IR - IRIVEELF 500 Kbps
S8 fiti ik /M | BORGE | IR | A
S @30.8% PER — — 1 01 — | dBm
I (5 2 @30.8% PER — — 10 — | dBm
HAFTHEI I C/ — — 3 — | dB
F=F0+1MHz — 6 — | B
F=FO—1 MHz — 7 —| B
SHREHEFRHE L O e e e
F > FO+ 3 MHz — 38 —| B
F < FO- 3 MHz — 40 —| B
F > FO+ 4 MHz — 40 —| B
U i
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F26-4Lm
¥ g BoME | WO | R | R
F<FO-4MHz — 42 — dB
Bini A — — -40 — | dB
F=F, +1 MHz — 45 — dB
A \_é ) ﬁ> 3 S rmage
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5 Bl

B2 AT TCIF R HL B A

GND
o
z
ct ©

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

The value of R1 varies with the actual
VDD33 PCB board.

GND
40MHz(+10ppm)
c3 c4 R2 499 UOTXD
UORXD
uF fionF GPIO19
i Io Lo PCB ANTENNA
Vo33 aND D G|
Lt 0 8 sEERENER
C5 C6 [=) <<0LZOQD©
z ag __IXX55 VDD33
]
Iur Imr l o §g§§g§g§ Pin.1 Z}_O\/Dms GPIO0 Pin.18
= = = x
GND GND GND VD(E)LSPI 5 3v3 cHP EN 100
ANT1 1 Pin.2 | GPIO1 Pin.17
1_RF_ANT |2 ~~~TBD_ _ LNAIN 24 _R3 100 PIQ ESD
3 LNA_IN SPIQ 53Ry 100 D EN 101
c8 co vDD3P3 SPID 755 Rs 100 PICLK Pin.3 GPIO4 GPIO2 Pin.16
PCB_ANT GPIOD 47| YDD3PS SPICLK 751 PICSO 104 102
8D T8D]  GPIOT XTAL_32K_P SPICSO 50 Re 700 PIWP = . . .
GPI02 XTAL_32K N SPIWP 779 Ry 100 PIHD GND Pin.4 GPIOS GPIO3 Pin.15
= = — THP_EN GPI02 SPIHD [—g Iy— © o8 . o .
GND GND GND GPIO3 57 CHIP_EN VDD_SPI 7 T OVDD_ SPICSO 1 5 5 SPID I e et I
GPIO3 o VDD3P3_CPU €s 8 ol Pin.5 GPIOG GPIO19 Pin.14
2 cio o SPICLK 6k © pol2_spa 106 EPAD 1016
The values of C8, L2 and C9 2 = 0.1uF  [1uF vepss SPIHD 7 2 3 sPwp i GPIO7 { { { GPIO18 i
vary with the actual PCB board. 2 %x9838 1u u SPED 7 o6 we | —SEWP . Pin.6 Z}i 4{2 Pin.13
NC: No component. EESEERS = = Us [ FLAsHavs zo7 rois
>E2000 GND  GND Pin.7 '; GPIO8 UoTXD i Pin.12
u2 ESP32-C3 VD33 108 TXD
T = Pin.8 '2 GPIO9 UORXD § Pin.11
GPIO4 GND
Soioe 109 RXD
GPIO6 c12 Pin.9 fienp GPIO10 Pin.10
— 1010
P
Gh
P

08 0.1uF GND
09

010 =
GND ESP32-C3-WROOM-02(pin-out)
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GND
GND GND VDD33
ND o N
e U1 _—
2 5
c1 © 2 2
f— a D1
The values of C1 and C2 vary with TED g 5 TED ESD
the selection of the crystal.
~ o~
The value of R1 varies with the actual ) —
VvDD33 PCB board. — GND
GND
40MHz(+10ppm)
c3 c4 R2 499 UOTXD
UORXD
TuF 10nF GPIO19
= = ) GPIO18
VvDD33 GND GND oD =
LI~~~ 8 sFRRIRNER
EETTT | srietd
JJExp 00
_for - “owr 1= ®  992z5ER?
= = = xx=200
GND GND GND
1 RF_ANT |2 TBD.  LNA_IN 24 R3 100 SPIQ
LNAIN SPIQ ™3 R4 100 ___SPID
o olANTT cs co VDD3P3 SPID 22 Rs 100 SPICLK
GPIOO VDD3P3 SPICLK [57 SPIcS0—
CONN ~[TBD TBD|  GPIO1 5| XTAL 32K P SPICSO0 756 —Rp 100 SPIWP
GPIO2 6 | XTAL 32K N SPIWP ™45 R7 100 SPIHD
= = = TAPEN 7 8R0% VoD, 5P |18 ovDD_SPI
= = = ? .
GND GND GND GPIOB I R VoD3ms cpu [
E cio _[ct
The values of C8, L2 and C9 o P VDD33
vary with the actual PCB board. o_Svora 0.1u u
£B5ceg5s2 = =
NC: No component. EEQLER55 oD oNb
U2 OO |N|M| < 0| ESP32-C3 VDD33

[2][2)[0)[}[2) [} [}
o ] ] ] ] sl e}
O
N

C12
0.1uF

GND

Pin.1

3v3

Pin.2

EN

Pin.3

I04

Pin.4

I05

Pin.5

I06

Pin.6

107

Pin.7

108

Pin.8

109

Pin.9

GND

SPICS0
SPICLK
SPIHD

ﬂ_ovooaa
>:| CHIP_EN
D GPIO4
D GPIO5
D GPIO6
D GPIOT
D GPIO8
) GPIO9
Do

GPIO0

X

GPIO1

GPI02

GPIO3

GPIO19

GPIO18

UOTXD

UORXD

GPIO10

M AL

ESP32-C3-WROOM-02U(pin-out)

VDD_SPI
[}
(]

1 5
Ics § DI
51 oLk Do [-2
7 2 3
/HOLD G /WP

U3 ] FLASH-3v3

SPID
SPIQ
SPIWP

Pin.18
I00
Pin.17
I01
Pin.16
I02
Pin.15
103
Pin.14
I019
Pin.13
1018
Pin.12
TXD
Pin.11
RXD
Pin.10
I010
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6 ShEIBTE A

6 AhHlBeihEP

RSN (LY

Kk, B, JTAG B0, UART B2 JEB: M F HL g &

VDD33
o
| C1 10uF
GND-||| GND
c2 0.1uF ESP32-C3-WROOM-02/ESP32-C3-WROOM-02U = |lGND
19
EPAD -
R1 TBD 1 18100
on||-<2 TED EN 2| 3v3 100 7101 Y =
i 04 3 |EN 1916102 RY 10K
104 102 NN ~
JP1 | 054 15103 |1GND
1 TMS | 065|105 103 441019
; 2 1Dl | 07 6 :og :0]9 131018 VDD33 NC: No component.
3___TCK | 08 7 8 O18 15 TxD JP3
3[4 _Tpo 098 |08 XD 17 RxD R4 0 USB_D+ 1
4 H S RX0 [(10_1010 REAAD USBD- 2 |
TG ND 1010 2
u1 GND USB
vDD330-R8ANAAK | 1>—“|-GND Swt R EN = | —ovbD33 —T—
55— I
-~ F___ N GND GND
P2 = v o | P4
Boot Option GND UART

Pel 7: ShHI VIR P

o EPAD RIRAARIZERM, (B2 2 IRtk ) GND ml DASRAFSE 4 ORI . AR EEARLKF EPAD AR E
JRAR, R DRI o B T

* Jyfffr ESP32-C3 8y B RALHLIE R, EN AL TR 24N RC MR g% . RC @ =EBCN R=10KkQ,

C=1uF,

IREERRRHK

A ARG A 7 AR AR 2 A b R s RIS A )b A S e e b4 TR % . ESP32-C3 itk A i
BN RS (ESP32-C3 £t i A Y > B4 wiREIE,

S SRR UL
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7 R RSP PCB $f5: E I

7 BRI PCB 3B

-~
7.1 BAIRAN
Unit: mm
18+0.15 3.2+0.15 EI
0.8
|'LI'LI'|] .
0 L] 18x@0.55 i i o4
o ] m -
| P 15.7 ] > e wnlnl
| ~| o ~| o Q@ {; H o JDDH
® ) o - = x S[=]
2 ~ H ® 2.9 ~
o
i R 8.04 | | I<|~|®
e ‘ o|o
18 x0.45 1.15 18 x 0.85
Top View Side View Bottom View
¢ 8: ESP32-C3-WROOM-02 J3 +f
Unit: mm
18+0.15 3.2+0.15 EI
2.75 0.8
| p——
1 11.55 ] 81 9
I 18 x 30.55 | 035 I =
[Te) 32) ] - T
o I L « ] cn_ —roou
H| ~ [to] 0 H o ~ Boo
2 38 o 5 8 [¢e i : BE
I ® ) ¥ w N~ | © 2.9
i ° H 8.04 '_| s~
| - o|o|o
[ ‘
18 x 0.45 1.12 18 x 0.85
Top View Side View Bottom View
9: ESP32-C3-WROOM-02U X~}
LUK

BREH . BEATERERER, WS _CRERAEERY .

IREER BB
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7.2 {fixé PCB §)3

PP

AREARHLUT SRS %

* fiE# POB $P¥I, 54 POB B BRI AR .

FEILIE 10 ESP32-C3-WROOM-02 % PCB 4% A

# FIE 11 ESP32-C3-WROOM-02U #:% PCB 4+ £ B #.,

o JfiE PCB B2 g yE e, HF g 10 A1 11 dRbRER RS, 50T Autodesk Viewer £ &
ESP32-C3-WROOM-02 F1 ESP32-C3-WROOM-02U fit s} 25 [l Y S 44

e ESP32-C3-WROOM-02 Fi1 ESP32-C3-WROOM-02U f# 3D BiZ , it N2k 3D BB k. STEP k%=L (3
B, EA SRS AT RE S It 52K ) .

REEE

BH

Unit: mm
(O Via for thermal pad
Copper

L 1 |
Antenna Area ©o| N
18x15 || |_
|
i Y
77K 180 4——"—
! < 0.4
o © J\ 0.7
o 7 o 7
x 7 | I@b‘ %
| 4 2}4ﬂ A v
N7 A —— Rk
2 LH
7 9.96 I a1
1 ¢729 1002
L 17.5 _
. 0.5 0.5 -
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IREER BB
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(O Via for thermal pad
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= 7 <*>.
© St i
N7 A ) L
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77 9.96 NS -

1 ¢Z9 1002 1
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.05 05 ||
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7.3 ANBRYERLR AT

ESP32-C3-WROOM-02U 3Rl [l 12 914k R £& 1% 4% 25 R~ 8 FRs s — AN RER R , R e
* )i (Hirose) iy U.FL R4 AR
o I-PEX ff) MHF | 3558
o 223k (Amphenol) [ AMC %3544

! :
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. |
= |
ol |e200s005
1258015 _ T 260015 =
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- 1 e . ) 3
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260015
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o) | GRRRE
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0254010 | 1 0.25£0.0

0.600.10

S

[710.08

3.00£0.15

SHELL 1 |COPPER ALLOY/Au PLATED OVER Ni
CONTACT 1 |COPPER ALLOY/Au PLATED OVER Ni
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M|PART NAME|Q'TY MATERIAL /FINISH

-|Q|8|e
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8.1 f#HifAAE

WEHERTIAS (MBB) Hi))™ i WA FEAE < 40 °C/90%RH HARIBER I -
B2 R S MSL 2 3 .
HA R BT, 78 25645 °C. 60%RH T, Wh/iHE 168 /NS NI S5, 15 WRERG ZEMLE Jo A fE Ik B4k,

8.2 il (ESD)
o APKHOHER (HBM): £2000 V
© FHLEHFEER (COM): 500V

8.3 pikimhzk
8.3.1  [lfcitikd e 2k

UL A e — Uk AR

IBERE
235 ~ 250°C

m SHIK
>217°C 60 ~ 90s -1 ~-5°C/s

PCEEENTLE)
> 30s

250

HiiEE X

150 ~ 200°C 160 ~ 120s
[}

217

100 —

0 50 100 150 200 250

FHEX — JBE: 25 ~150°C HYjE): 60 ~90s FHERME: 1~3°C/s

FVEIRX — JRE: 150 ~ 200°C ATjE): 60 ~ 120s

EIREEX — JBE: >217°C Bf[E): 60 ~ 90s; IEERE: 235~ 250°C AY[E): 30 ~ 70s
RARX — BE: IBERE ~ 180°C BRI -1 ~ -5°C/s

128 — HIRMESETHIER (SAC305)
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o ESP32 i1z — TARNXI TARIN (E2E) AY4LIX, T DAZESC HLAR A, Aok 00, 20 S 00H . 3R RS
https://esp32.com/

® The ESP Journal — 4y R & TR B ESC B, . BoAR SCREAn TARRHZE .
https://blog.espressif.com/

o SDK I, App. TH. AT % R BA
https://espressif.com/zh-hans/support/download/sdks-demos

Fg (=]
Aan
* ESP32-C3 7.t i — ESP32-C3 & #4ith h .
https://espressif.com/zh-hans/products/socs?id=ESP32-C3
e ESP32-C3 ZJIf4 — ESP32-C3 4 R 514l .

https://espressif.com/zh-hans/products/modules?id=ESP32-C3

e ESP32-C3 £ 4|JF % Mt — ESP32-C3 42 25 H KM«
https://espressif.com/zh-hans/products/devkits?id=ESP32-C3

* ESP Product Selector (A= hitZ T.H ) — Mgkt aE SR, dE477 otk Ho R s 57 JA T 3 7 i o
https://products.espressif.com/#/product-selector?language=zh

K 2]
o TIS I BORCH . SRS & PCB R WK (L ERIN). MOMBERRT. RS

https://espressif.com/zh-hans/contact-us/sales-questions

IRE(E AR 31 ESP32-C3-WROOM-02 & WROOM-02U # AHi#% 45 v1.3
SR SR R DL


https://espressif.com/documentation/esp32-c3_datasheet_cn.pdf
https://espressif.com/documentation/esp32-c3_technical_reference_manual_cn.pdf
https://espressif.com/documentation/esp32-c3_hardware_design_guidelines_cn.pdf
https://espressif.com/sites/default/files/documentation/esp32-c3_errata_cn.pdf
https://espressif.com/zh-hans/support/documents/certificates?keys=&field_product_value%5B%5D=ESP32-C3-WROOM-02&field_product_value%5B%5D=ESP32-C3-WROOM-02U
https://espressif.com/zh-hans/support/documents/pcns?keys=ESP32-C3
https://espressif.com/zh-hans/support/documents/advisories?keys=ESP32-C3
https://espressif.com/zh-hans/support/download/documents
https://docs.espressif.com/projects/esp-idf/zh_CN/latest/esp32c3/get-started/index.html
https://github.com/espressif
https://esp32.com/
https://blog.espressif.com/
https://espressif.com/zh-hans/support/download/sdks-demos
https://espressif.com/zh-hans/products/socs?id=ESP32-C3
https://espressif.com/zh-hans/products/modules?id=ESP32-C3
https://espressif.com/zh-hans/products/devkits?id=ESP32-C3
https://products.espressif.com/#/product-selector?language=zh
https://espressif.com/zh-hans/contact-us/sales-questions
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5055&sections=&version=1.3

JiA

FeAu it

2023-02-01

v1.3

* i ESP32-C3-WROOM-02-N8 il ESP32-C3-WROOM-02U-N8 A5 %
o R A B AU PR AR RIER Y R R EHT 20 dBm

2022-11-08

vi.2

o Y532 ITWAE & TP ESP32-C3-WROOM-02 (% 4) %7185 2t 1k il
% ESP32-C3-WROOM-02U (#4#:%) #7178 531k

o HHEAT 4.4 Pt BILR AR AR

o TURE LTS A E R SRR e

o JEEET 7.2 dfetr PCB H ¥ B Frififiiig

2022-06-13

vl

W THE L

2021-08-20

v1.0

o TR BLALRA

o MMBREETY KT AR

o PRALEAT 1.1 40k 451

o THIR 14 LI EVM X

o TR 17 ol ARaE 4 )

o THESY 5 AERIZE

o i3 ESP32-C3-WROOM-02U #i4i R~

o TEEAT 7.3 930 R &A% %5 R BiiA

o WHIEAT R, H A A K LA TR

2021-05-17

v0.7

* HHTEETY 3.3 Strapping & fr
o i ESP32-C3-WROOM-02U #521 R~

2021-04-16

v0.6

1 ESP32-C3-WROOM-02U ##4H (i 313

2021-03-05

v0.5

kA

IREERRRHK

32 ESP32-C3-WROOM-02 & WROOM-02U 5 AR #i#%4 v1.3
SRS L


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=5055&sections=&version=1.3

St IR 2

AR HE R, AIFEISE R URL #ullk, fA7Z8 S, BURS 7.
ASCEATEES I TR =I5 fE R, Bras IR E RIS Sealik” $efit, JREAXHE
SR . EIAEMUT AT PRI .
IRBEAXA SR N AT AT ORAE, BRI ARG R . 27 T E g, A
PEPUTATHAR RS . AR5 bR A A B2 21 A AT PRAE

’ IRFEANSA SRR A AR A = I BUMMSAT AT GRAE AN (A< SCR N £ B S B AT

FTEARFRF“BUAT A ATT o A SORITEBR PASE 1k 5 B 5 5 AL AT iR A
VAT, AN RBIR VAL 2R R VR AT .

Wi-Fi B A SiAR G 05 Wi-Fi BT . 38 T ir i 2 Bluetooth SIG BUyEMI T A5 «
www.espressif.com SCREH R B T A TR AR RIS AIE BAR S B A B A A I, R e
JEALT © 2023 IR BB (ki) B ARl B i BRI



https://www.espressif.com/

	1 模组概述
	1.1 特性
	1.2 描述
	1.3 应用

	2 功能框图
	3 管脚定义
	3.1 管脚布局
	3.2 管脚描述
	3.3 Strapping 管脚

	4 电气特性
	4.1 绝对最大额定值
	4.2 建议工作条件
	4.3 直流电气特性 (3.3 V, 25 °C)
	4.4 功耗特性
	4.5 Wi-Fi 射频
	4.5.1 Wi-Fi 射频标准
	4.5.2 Wi-Fi 射频发射器 (TX) 规格
	4.5.3 Wi-Fi 射频接收器 (RX) 规格

	4.6 低功耗蓝牙射频
	4.6.1 低功耗蓝牙射频发射器 (TX) 规格
	4.6.2 低功耗蓝牙射频接收器 (RX) 规格


	5 模组原理图
	6 外围设计原理图
	7 模组尺寸和 PCB 封装图形
	7.1 模组尺寸
	7.2 推荐 PCB 封装图形
	7.3 外部天线连接器尺寸

	8 产品处理
	8.1 存储条件
	8.2 静电放电 (ESD)
	8.3 炉温曲线
	8.3.1 回流焊温度曲线

	8.4 超声波振动

	9 相关文档和资源
	修订历史

