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 Module Overvie

 Module Overvie
Noe:

Check he link or he QR code o make sure ha you use he laes version o his documen:
hps://.espressi.com/documenaion/esp-c-room-_daashee_en.pd

. Feaures

CPU and On-Chip Memory

• ESP32-C3 embedded, -bi RISC-V
single-core processor, up o  MHz

•  KB ROM

•  KB SRAM ( KB or cache)

•  KB SRAM in RTC

Wi-Fi

• IEEE .b/g/n-complian

• Cener requency range o operaing channel:
 ~  MHz

• Suppors  MHz,  MHz bandidh in .
GHz band

• 1T1R mode ih daa rae up o  Mbps

• Wi-Fi Mulimedia (WMM)

• TX/RX A-MPDU, TX/RX A-MSDU

• Immediae Block ACK

• Fragmenaion and deragmenaion

• Transmi opporuniy (TXOP)

• Auomaic Beacon monioring (hardare TSF)

•  × virual Wi-Fi ineraces

• Simulaneous suppor or Inrasrucure BSS in
Saion mode, SofAP mode, Saion + SofAP
mode, and promiscuous mode
Noe ha when ESP32-C3 series scans in
Saion mode, he SofAP channel will change
along wih he Saion channel

• .mc FTM

Blueooh®

• Blueooh LE: Blueooh , Blueooh mesh

• Speed:  Kbps,  Kbps,  Mbps,  Mbps

• Adverising exensions

• Muliple adverisemen ses

• Channel selecion algorihm #

• Inernal co-exisence mechanism beeen Wi-Fi
and Blueooh o share he same anenna

Peripherals

• Up o  GPIOs

–  srapping GPIOs

• SPI, UART, I2C, I2S, remoe conrol peripheral,
LED PWM conroller, general DMA conroller,
TWAI® conroller (compaible ih ISO -,
i.e. CAN Specificaion .), USB Serial/JTAG
conroller, emperaure sensor, SAR ADC,
general-purpose imers, achdog imers

Noe:
* Please reer o ESP32-C3 Series Daashee or
deailed inormaion abou he module peripher-
als.

Inegraed Componens on Module

•  MHz crysal oscillaor

• SPI flash

Anenna Opions

• ESP32-C3-WROOM-02: On-board PCB anenna
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• ESP32-C3-WROOM-02U: Exernal anenna via a
connecor

Operaing Condiions

• Operaing volage/Poer supply: . ~ . V

• Operaing ambien emperaure:

–  °C version module: – ~  °C

–  °C version module: – ~  °C

Cerificaion

• RF cerificaion: See cerificaes

• Green cerificaion: RoHS/REACH

Tes

• HTOL/HTSL/uHAST/TCT/ESD/Lach-up

. Series Comparison
ESP32-C3-WROOM-02 and ESP32-C3-WROOM-02U are o general-purpose Wi-Fi and Blueooh LE
modules. The rich se o peripherals and high perormance make he o modules an ideal choice or smar
homes, indusrial auomaion, healh care, consumer elecronics, ec.

ESP32-C3-WROOM-02 and ESP32-C3-WROOM-02U boh eaure an exernal SPI flash.
ESP32-C3-WROOM-02 comes ih a on-board PCB anenna. ESP32-C3-WROOM-02U comes ih a
connecor or an exernal anenna.

A ide selecion o module varians are available as shon in Table - and -.

Table -. ESP32-C3-WROOM-02 (ANT) Series Comparison

Ambien Temp. Embedded Size
Par Number Flash, 

(°C) Chip Revision (mm)
ESP32-C3-WROOM-02-N4

 MB (Quad SPI)
– ∼  v.

. × . × .ESP32-C3-WROOM-02-H4 – ∼  v.
ESP32-C3-WROOM-02-N8  MB (Quad SPI) – ∼  v.

 This able shares he same noes presened in Table - belo.
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Table -. ESP32-C3-WROOM-02U (CONN) Series Comparison

Ambien Temp. Embedded Size
Par Number Flash, 

(°C) Chip Revision (mm)
ESP32-C3-WROOM-02U-N4

 MB (Quad SPI)
– ∼  v.

. × . × .ESP32-C3-WROOM-02U-H4 – ∼  v.
ESP32-C3-WROOM-02U-N8  MB (Quad SPI) – ∼  v.

 Ambien emperaure specifies he recommended emperaure range o he environmen immediaely
ouside he Espressi module.

 For deails, reer o Secion . Module Dimensions.
 All modules can be equipped ih  MB flash. I needed, please conac our business eam. For
specificaions, reer o Secion . Memory Specificaions.

 Cusomized version operaing a – ∼  °C is available. For deails, please conac our sales eam.
 All chip revisions have he same SRAM size, bu chip revision v. has around  KB more available space
or users han chip revision v.. Chip revision v. depends on specific ESP-IDF versions, as deailed in
Compaibiliy Advisory or ESP32-C3 Chip Revision v.. For ho o ideniy chip revisions, please reer
o ESP32-C3 Series SoC Erraa.

 By deaul, he SPI flash on he module operaes a a maximum clock requency o  MHz and does
no suppor he auo suspend eaure. I you have a requiremen or a higher flash clock requency o
 MHz or i you need he flash auo suspend eaure, please conac us.

Boh ESP32-C3-WROOM-02 and ESP32-C3-WROOM-02U has o operaing ambien emperaure opions:
– ∼  °C varians and – ∼  °C varians, all embedded ih he ESP32-C3 chip.

Noe:
For more inormaion on ESP32-C3, please reer o ESP32-C3 Series Daashee.
For chip revision idenificaion, ESP-IDF release ha suppors a specific chip revision, and oher inormaion on chip
revisions, please reer o ESP32-C3 Series SoC Erraa > Secion Chip Revision.

. Applicaions

• Smar Home

• Indusrial Auomaion

• Healh Care

• Consumer Elecronics

• Smar Agriculure

• POS Machines

• Service Robo

• Audio Devices

• Generic Lo-poer IoT Sensor Hubs

• Generic Lo-poer IoT Daa Loggers
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 Block Diagram

 Block Diagram
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Figure -. ESP32-C3-WROOM-02 Block Diagram
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Figure -. ESP32-C3-WROOM-02U Block Diagram
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 Pin Definiions

 Pin Definiions

. Pin Layou
The pin diagram belo shos he approximae locaion o pins on he module. For he acual diagram dran o
scale, please reer o Figure . Module Dimensions.
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Noe A:
The zone marked ih doted lines is he anenna keepou zone. The pin diagram is applicable o ESP32-C3-WROOM-
 and ESP32-C3-WROOM-02U, bu he later has no anenna keepou zone.
To learn more abou he keepou zone or module’s anenna on he base board, please reer o
ESP32-C3 Hardware Design Guidelines > Secion General Principles o PCB Layou or Modules.

. Pin Descripion
The module has  pins. See pin definiions in Table - Pin Definiions.

For peripheral pin configuraions, please reer o Secion . Peripheral Descripion.

Table -. Pin Definiions

Name No. Type Funcion
3V3  P Poer supply

Con’d on nex page
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 Pin Definiions

Table - – con’d from previous page
Name No. Type Funcion

EN  I
High: on, enables he chip.
Lo: of, he chip poers of.
Noe: Do no leave he EN pin floaing.

IO4  I/O/T GPIO4, ADC1_CH4, FSPIHD, MTMS
IO5  I/O/T GPIO5, ADC2_CH0, FSPIWP, MTDI
IO6  I/O/T GPIO6, FSPICLK, MTCK
IO7  I/O/T GPIO7, FSPID, MTDO
IO8  I/O/T GPIO8
IO9  I/O/T GPIO9
GND , P Ground
IO10  I/O/T GPIO10, FSPICS0
RXD  I/O/T GPIO20, U0RXD
TXD  I/O/T GPIO21, U0TXD
IO18  I/O/T GPIO18, USB_D-
IO19  I/O/T GPIO19, USB_D+
IO3  I/O/T GPIO3, ADC1_CH3
IO2  I/O/T GPIO2, ADC1_CH2, FSPIQ
IO1  I/O/T GPIO1, ADC1_CH1, XTAL_32K_N
IO0  I/O/T GPIO0, ADC1_CH0, XTAL_32K_P

 P: poer supply; I: inpu; O: oupu; T: high impedance.
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 Boo Configuraions

4 Boo Configuraions
Noe:
The conen belo is excerped rom ESP32-C3 Series Daashee > Chaper Boo Configuraions. For he srapping
pin mapping beeen he chip and modules, please reer o Chaper  Module Schemaics.

The chip allos or configuring he olloing boo parameers hrough srapping pins and eFuse parameers a
poer-up or a hardare rese, ihou microconroller ineracion.

• Chip boo mode

– Srapping pins: GPIO2, GPIO8, and GPIO9

• ROM message prining

– Srapping pin: GPIO8

– eFuse parameers: EFUSE_UART_PRINT_CONTROL and EFUSE_USB_PRINT_CHANNEL

The deaul values o all he above eFuse parameers are , hich means ha hey are no burn. Given ha
eFuse is one-ime programmable, once programmed o , i can never be revered o . For ho o program
eFuse parameers, please reer o ESP32-C3 Technical Reerence Manual > Chaper eFuse Conroller.

The deaul values o he srapping pins, namely he logic levels, are deermined by pins’ inernal eak
pull-up/pull-don resisors a rese i he pins are no conneced o any circui, or conneced o an exernal
high-impedance circui.

Table 4-. Defaul Configuraion of Srapping Pins

Srapping Pin Defaul Configuraion Bi Value
GPIO2 Floaing –
GPIO8 Floaing –
GPIO9 Weak pull-up 

To change he bi values, he srapping pins should be conneced o exernal pull-don/pull-up resisances. I
he ESP32-C3 is used as a device by a hos MCU, he srapping pin volage levels can also be conrolled by
he hos MCU.

All srapping pins have laches. A Chip Rese, he laches sample he bi values o heir respecive srapping
pins and sore hem unil he chip is poered don or shu don. The saes o laches canno be changed in
any oher ay. I makes he srapping pin values available during he enire chip operaion, and he pins are
reed up o be used as regular IO pins afer rese. For deails on Chip Rese, see
ESP32-C3 Technical Reerence Manual > Chaper Rese and Clock.

The iming o signals conneced o he srapping pins should adhere o he seup ime and hold ime
specificaions in Table - and Figure -.
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 Boo Configuraions

Table 4-. Descripion of Timing Parameers for he Srapping Pins

Parameer Descripion Min (ms)

SU

Seup ime is he ime reserved or he poer rails o sabilize be-
ore he CHIP_EN pin is pulled high o acivae he chip.



H

Hold ime is he ime reserved or he chip o read he srapping
pin values afer CHIP_EN is already high and beore hese pins
sar operaing as regular IO pins.



Strapping pin

VIL_nRST

VIH

SU H

CHIP_EN

Figure 4-. Visualizaion of Timing Parameers for he Srapping Pins

4. Chip Boo Mode Conrol
GPIO2, GPIO8, and GPIO9 conrol he boo mode afer he rese is released. See Table - Chip Boo Mode
Conrol.

Table 4-. Chip Boo Mode Conrol

Boo Mode GPIO2  GPIO8 GPIO9
SPI boo mode  Any value 
Join donload boo mode    

 Bold marks he deaul value and configuraion.
 GPIO2 acually does no deermine SPI Boo and Join Don-
load Boo mode, bu i is recommended o pull his pin up due
o gliches.

 Join Donload Boo mode suppors he olloing donload
mehods:

• USB-Serial-JTAG Donload Boo
• UART Donload Boo

In SPI Boo mode, he ROM booloader loads and execues he program rom SPI flash o boo he
sysem.
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 Boo Configuraions

In Join Donload Boo mode, users can donload binary files ino flash using UART0 or USB inerace. I is
also possible o donload binary files ino SRAM and execue i rom SRAM.

In addiion o SPI Boo and Join Donload Boo modes, ESP32-C3 also suppors SPI Donload Boo mode.
For deails, please see ESP32-C3 Technical Reerence Manual > Chaper Chip Boo Conrol.

4. ROM Messages Prining Conrol
During he boo process, he messages by he ROM code can be prined o:

• (Defaul) UART0 and USB Serial/JTAG conroller

• UART0

• USB Serial/JTAG conroller

EFUSE_UART_PRINT_CONTROL and GPIO8 conrol ROM messages prining o UART0 as shon in Table -
UART0 ROM Message Prining Conrol.

Table 4-4. UART0 ROM Message Prining Conrol

UART0 ROM Code Prining EFUSE_UART_PRINT_CONTROL GPIO8

Enabled
 Ignored
 
 

Disabled
 
 
 Ignored

 Bold marks he deaul value and configuraion.

EFUSE_USB_PRINT_CHANNEL conrols he prining o USB Serial/JTAG conroller as shon in Table - USB
Serial/JTAG ROM Message Prining Conrol.

Table 4-5. USB Serial/JTAG ROM Message Prining Conrol

USB Serial/JTAG
ROM Code Prining

EFUSE_DIS_USB_SERIAL_JTAG  EFUSE_USB_PRINT_CHANNEL

Enabled  

Disabled
 
 Ignored

 Bold marks he deaul value and configuraion.
 EFUSE_DIS_USB_SERIAL_JTAG conrols heher o disable USB Serial/JTAG.

4. Chip Poer-up and Rese
Once he poer is supplied o he chip, is poer rails need a shor ime o sabilize. Afer ha, CHIP_EN – he
pin used or poer-up and rese – is pulled high o acivae he chip. For inormaion on CHIP_EN as ell as
poer-up and rese iming, see Figure - and Table -.
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VIL_nRST

STBL RST

. V
VDDA,

VDD3P3,
VDD3P3_RTC,
VDD3P3_CPU

CHIP_EN

Figure 4-. Visualizaion of Timing Parameers for Poer-up and Rese

Table 4-6. Descripion of Timing Parameers for Poer-up and Rese

Parameer Descripion Min (µs)

STBL

Time reserved or he poer rails o VDDA, VDD3P3,
VDD3P3_RTC, and VDD3P3_CPU o sabilize beore he CHIP_EN
pin is pulled high o acivae he chip



RST

Time reserved or CHIP_EN o say belo VIL_nRST o rese he
chip (see Table -)


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5 Peripherals

5. Peripheral Overvie
ESP32-C3 inegraes a rich se o peripherals including SPI, UART, I2C, I2S, remoe conrol peripheral, LED
PWM conroller, TWAI® conroller, USB Serial/JTAG conroller, emperaure sensor, SAR ADC

To learn more abou on-chip componens, please reer o ESP32-C3 Series Daashee > Secion Funcional
Descripion.

Noe:
The conen belo is sourced rom ESP32-C3 Series Daashee > Secion Peripherals. Some inormaion may no be
applicable o ESP32-C3-WROOM-02 and ESP32-C3-WROOM-02U as no all he IO signals are exposed on he module.
To learn more abou peripheral signals, please reer o ESP32-C3 Technical Reerence Manual > Secion Peripheral
Signal Lis.

5. Peripheral Descripion
This secion describes he chip’s peripheral capabiliies, covering conneciviy ineraces and on-chip sensors
ha exend is uncionaliy.

5.. Conneciviy Inerface

This subsecion describes he conneciviy ineraces on he chip ha enable communicaion and ineracion
ih exernal devices and neorks.

5... UART Conroller

ESP32-C3 has o UART ineraces, i.e. UART0 and UART1, hich suppor IrDA and asynchronous
communicaion (RS232 and RS485) a a speed o up o  Mbps. The UART conroller provides hardare flo
conrol (CTS and RTS signals) and sofare flo conrol (XON and XOFF). Boh UART ineraces connec o
GDMA via UHCI0, and can be accessed by he GDMA conroller or direcly by he CPU.

For deails, see ESP32-C3 Technical Reerence Manual > Chaper UART Conroller (UART, LP_UART).

Pin Assignmen

The pins conneced o ransmi and receive signals (U0TXD and U0RXD) or UART0 are muliplexed ih
GPIO21 ~ GPIO20 via IO MUX. Oher signals can be roued o any GPIOs via he GPIO marix.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5... SPI Conroller

ESP32-C3 has he olloing SPI ineraces:

• SPI0 used by ESP32-C3’s GDMA conroller and cache o access in-package or of-package flash

• SPI1 used by he CPU o access in-package or of-package flash
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 Peripherals

• SPI2 is a general purpose SPI conroller ih access o a DMA channel allocaed by he GDMA conroller

Feaures of SPI0 and SPI1

• Suppors Single SPI, Dual SPI, and Quad SPI, QPI modes

• Configurable clock requency ih a maximum o  MHz in Single Transer Rae (STR) mode

• Daa ransmission is in byes

Feaures of SPI2

• Suppors operaion as a maser or slave

• Connecs o a DMA channel allocaed by he GDMA conroller

• Suppors Single SPI, Dual SPI, and Quad SPI, QPI

• Configurable clock polariy (CPOL) and phase (CPHA)

• Configurable clock requency

• Daa ransmission is in byes

• Configurable read and rie daa bi order: mos-significan bi (MSB) firs, or leas-significan bi (LSB)
firs

• As a maser

– Suppors -line ull-duplex communicaion ih clock requency up o  MHz

– Suppors -, -, -line hal-duplex communicaion ih clock requency up o  MHz

– Provides six SPI_CS pins or connecion ih six independen SPI slaves

– Configurable CS seup ime and hold ime

• As a slave

– Suppors -line ull-duplex communicaion ih clock requency up o  MHz

– Suppors -, -, -line hal-duplex communicaion ih clock requency up o  MHz

For deails, see ESP32-C3 Technical Reerence Manual > Chaper SPI Conroller (SPI).

Pin Assignmen

For SPI0/1, he pins are muliplexed ih GPIO12 ~ GPIO17 via he IO MUX.

For SPI2, he pins are muliplexed ih GPIO2, GPIO4 ~ GPIO7, GPIO10, and JTAG inerace via he IO
MUX.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5... I2C Conroller

ESP32-C3 has an I2C bus inerace hich is used or I2C maser mode or slave mode, depending on your
configuraion. The I2C inerace suppors:
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 Peripherals

• sandard mode ( Kbi/s)

• as mode ( Kbi/s)

• up o  Kbi/s (consrained by SCL and SDA pull-up srengh)

• -bi and -bi addressing mode

• double addressing mode

• -bi broadcas address

For deails, see ESP32-C3 Technical Reerence Manual > Chaper I2C Conroller (I2C).

Pin Assignmen

The pins or I2C can be chosen rom any GPIOs via he GPIO Marix.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5...4 I2S Conroller

ESP32-C3 includes a sandard I2S inerace. This inerace can operae as a maser or a slave in ull-duplex
mode or hal-duplex mode, and can be configured or -bi, -bi, -bi, or -bi serial communicaion. BCK
clock requency, rom  kHz up o  MHz, is suppored.

The I2S inerace connecs o he GDMA conroller. The inerace suppors TDM PCM, TDM MSB alignmen,
TDM sandard, and PDM sandard.

For deails, see ESP32-C3 Technical Reerence Manual > Chaper I2S Conroller (I2S).

Pin Assignmen

The pins or he I2S Conroller can be chosen rom any GPIOs via he GPIO Marix.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5...5 USB Serial/JTAG Conroller

ESP32-C3 inegraes a USB Serial/JTAG conroller. This conroller has he olloing eaures:

• CDC-ACM virual serial por and JTAG adaper uncionaliy

• USB . ull speed complian, capable o up o  Mbi/s ranser speed (Noe ha his conroller does
no suppor he aser  Mbi/s high-speed ranser mode)

• programming in-package/of-package flash

• CPU debugging ih compac JTAG insrucions

• a ull-speed USB PHY inegraed in he chip

For deails, see ESP32-C3 Technical Reerence Manual > Chaper USB Serial/JTAG Conroller
(USB_SERIAL_JTAG).
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 Peripherals

Pin Assignmen

The pins or he USB Serial/JTAG Conroller are muliplexed ih GPIO18 ~ GPIO19.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5...6 To-ire Auomoive Inerface

ESP32-C3 has a TWAI® conroller ih he olloing eaures:

• compaible ih ISO - proocol (CAN Specificaion .)

• sandard rame orma (-bi ID) and exended rame orma (-bi ID)

• bi raes rom  Kbi/s o  Mbi/s

• muliple modes o operaion: Normal, Lisen Only, and Sel-Tes (no acknoledgmen required)

• -bye receive FIFO

• accepance filer (single and dual filer modes)

• error deecion and handling: error couners, configurable error inerrup hreshold, error code capure,
arbiraion los capure

For deails, see ESP32-C3 Technical Reerence Manual > Chaper Two-wire Auomoive Inerace.

Pin Assignmen

The pins or he To-ire Auomoive Inerace can be chosen rom any GPIOs via he GPIO Marix.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5...7 LED PWM Conroller

The LED PWM conroller can generae independen digial aveorm on six channels. The LED PWM
conroller:

• Can generae digial aveorm ih configurable periods and duy cycle. The resoluion o duy cycle
can be up o  bis.

• Has muliple clock sources, including APB clock and exernal main crysal clock.

• Can operae hen he CPU is in Ligh-sleep mode.

• Suppors gradual increase or decrease o duy cycle, hich is useul or he LED RGB color-gradien
generaor.

For deails, see ESP32-C3 Technical Reerence Manual > Chaper LED PWM Conroller.

Pin Assignmen

The pins or he LED PWM Conroller can be chosen rom any GPIOs via he GPIO Marix.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.
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 Peripherals

5... Remoe Conrol Peripheral

The Remoe Conrol Peripheral (RMT) suppors o channels o inrared remoe ransmission and o
channels o inrared remoe recepion. By conrolling pulse aveorm hrough sofare, i suppors various
inrared and oher single ire proocols. All our channels share a  × -bi memory block o sore ransmi
or receive aveorm.

For more deails, see ESP32-C3 Technical Reerence Manual > Chaper Remoe Conrol Peripheral (RMT).

Pin Assignmen

The pins or he Remoe Conrol Peripheral can be chosen rom any GPIOs via he GPIO Marix.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5.. Analog Signal Processing

This subsecion describes componens on he chip ha sense and process real-orld daa.

5... SAR ADC

ESP32-C3 inegraes o -bi SAR ADCs.

• ADC1 suppors measuremens on  channels, and is acory-calibraed.

• ADC2 suppors measuremens on  channel, and is no acory-calibraed.

Noe:
ADC2 o some chip revisions is no operable. For deails, please reer o ESP32-C3 Series SoC Erraa.

For more deails, see ESP32-C3 Technical Reerence Manual > Chaper On-Chip Sensors and Analog Signal
Processing.

Pin Assignmen

The pins or he SAR ADC are muliplexed ih GPIO0 ~ GPIO5, JTAG inerace, SPI2 inerace, and pins or
exernal crysal or oscillaor.

For more inormaion abou he pin assignmen, see ESP32-C3 Series Daashee > Secion IO Pins and
ESP32-C3 Technical Reerence Manual > Chaper IO MUX and GPIO Marix.

5... Temperaure Sensor

The emperaure sensor generaes a volage ha varies ih emperaure. The volage is inernally convered
via an ADC ino a digial value.

The emperaure sensor has a range o – °C o  °C. I is designed primarily o sense he emperaure
changes inside he chip. The emperaure value depends on acors like microconroller clock requency or
I/O load. Generally, he chip’s inernal emperaure is higher han he operaing ambien emperaure.
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 Peripherals

For more deails, see ESP32-C3 Technical Reerence Manual > Chaper On-Chip Sensors and Analog Signal
Processing.
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 Elecrical Characerisics

6 Elecrical Characerisics

6. Absolue Maximum Raings
Sresses above hose lised in Table - Absolue Maximum Raings may cause permanen damage o he
device. These are sress raings only and uncional operaion o he device a hese or any oher condiions
beyond hose indicaed under Table - Recommended Operaing Condiions is no implied. Exposure o
absolue-maximum-raed condiions or exended periods may afec device reliabiliy.

Table 6-. Absolue Maximum Raings

Symbol Parameer Min Max Uni
VDD33 Poer supply volage –. . V
TSTORE Sorage emperaure –  °C

6. Recommended Operaing Condiions

Table 6-. Recommended Operaing Condiions

Symbol Parameer Min Typ Max Uni
VDD33 Poer supply volage . . . V
IV DD Curren delivered by exernal poer supply . — — A

TA Operaing ambien emperaure
 °C version

– —


°C
 °C version 

6. DC Characerisics (. V, 5 °C)

Table 6-. DC Characerisics (. V, 5 °C)

Parameer Descripion Min Typ Max Uni
CIN Pin capaciance —  — pF
VIH High-level inpu volage . × VDD  — VDD  + . V
VIL Lo-level inpu volage –. — . × VDD  V
IIH High-level inpu curren — —  nA
IIL Lo-level inpu curren — —  nA
VOH

 High-level oupu volage . × VDD  — — V
VOL

 Lo-level oupu volage — — . × VDD  V

IOH

High-level source curren (VDD  = . V,
VOH >= . V, PAD_DRIVER = )

—  — mA

IOL

Lo-level sink curren (VDD  = . V, VOL =
. V, PAD_DRIVER = )

—  — mA

RPU Inernal eak pull-up resisor —  — kΩ
RPD Inernal eak pull-don resisor —  — kΩ

VIH_nRST

Chip rese release volage CHIP_EN volage
is ihin he specified range)

. × VDD  — VDD  + . V
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VIL_nRST

Chip rese volage (CHIP_EN volage is ihin
he specified range)

–. — . × VDD  V

 VDD – volage rom a poer pin o a respecive poer domain.
 VOH and VOL are measured using high-impedance load.

6.4 Curren Consumpion Characerisics

6.4. Curren Consumpion in Acive Mode

The curren consumpion measuremens are aken ih a . V supply a  °C ambien emperaure.

TX curren consumpion is raed a a % duy cycle.

RX curren consumpion is raed hen he peripherals are disabled and he CPU idle.

Table 6-4. Curren Consumpion for Wi-Fi (.4 GHz) in Acive Mode

Work mode Descripion Peak (mA)

Acive (RF orking)
TX

.b,  Mbps, @. dBm 
.g,  Mbps, @ dBm 
.n, HT20, MCS7, @. dBm 
.n, HT40, MCS7, @ dBm 

RX
.b/g/n, HT20 
.n, HT40 

Noe:
The conen belo is excerped rom Secion Power Consumpion in Oher Modes in ESP32-C3 Series Daashee.

6.4. Curren Consumpion in Oher Modes

Table 6-5. Curren Consumpion in Modem-sleep Mode

Typ
Mode

CPU Frequency
(MHz)

Descripion All Peripherals Clocks
Disabled (mA)

All Peripherals Clocks
Enabled (mA) 

Modem-sleep ,


CPU is running  
CPU is idle  


CPU is running  
CPU is idle  

 In pracice, he curren consumpion migh be diferen depending on hich peripherals are enabled.
 In Modem-sleep mode, Wi-Fi is clock gaed.
 In Modem-sleep mode, he consumpion migh be higher hen accessing flash. For a flash raed a
 Mbi/s, in SPI -line mode he consumpion is  mA.
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Table 6-6. Curren Consumpion in Lo-Poer Modes

Mode Descripion Typ (µA)
Ligh-sleep VDD_SPI and Wi-Fi are poered don, and all GPIOs are high-impedance 
Deep-sleep RTC imer + RTC memory 
Poer of CHIP_EN is se o lo level, he chip is poered of 

6.5 Memory Specificaions
The daa belo is sourced rom he memory vendor daashee. These values are guaraneed hrough design
and/or characerizaion bu are no ully esed in producion. Devices are shipped ih he memory
erased.

Table 6-7. Flash Specificaions

Parameer Descripion Min Typ Max Uni

VCC
Poer supply volage (. V) . . . V
Poer supply volage (. V) . . . V

FC Maximum clock requency  — — MHz
— Program/erase cycles , — — cycles
TRET Daa reenion ime  — — years
TPP Page program ime — .  ms
TSE Secor erase ime ( KB) —   ms
TBE1 Block erase ime ( KB) — .  s
TBE2 Block erase ime ( KB) — .  s

TCE

Chip erase ime ( Mb) —   s
Chip erase ime ( Mb) —   s
Chip erase ime ( Mb) —   s
Chip erase ime ( Mb) —   s
Chip erase ime ( Mb) —   s
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7 RF Characerisics
This secion conains ables ih RF characerisics o he Espressi produc.

The RF daa is measured a he anenna por, here RF cable is conneced, including he ron-end loss. The
exernal anennas used or he ess on he modules ih exernal anenna connecors have an impedance o
 Ω.
Devices should operae in he cener requency range allocaed by regional regulaory auhoriies. The arge
cener requency range and he arge ransmi poer are configurable by sofare. See ESP RF Tes Tool and
Tes Guide or insrucions.

Unless oherise saed, he RF ess are conduced ih a . V (±%) supply a  ºC ambien emperaure.

7. Wi-Fi Radio

Table 7-. Wi-Fi RF Characerisics

Name Descripion
Cener requency range o operaing channel  ~  MHz
Wi-Fi ireless sandard IEEE .b/g/n

7.. Wi-Fi RF Transmiter (TX) Characerisics

Table 7-. TX Poer ih Specral Mask and EVM Meeing . Sandards

Min Typ Max
Rae

(dBm) (dBm) (dBm)
.b,  Mbps — . —
.b,  Mbps — . —
.g,  Mbps — . —
.g,  Mbps — . —
.n, HT20, MCS0 — . —
.n, HT20, MCS7 — . —
.n, HT40, MCS0 — . —
.n, HT40, MCS7 — . —

Table 7-. TX EVM Tes

Min Typ Limi
Rae

(dB) (dB) (dB)
.b,  Mbps, @. dBm — –. –
.b,  Mbps, @. dBm — –. –
.g,  Mbps, @ dBm — –. –
.g,  Mbps, @ dBm — –. –
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 RF Characerisics

Table 7- – con’d from previous page
Min Typ Limi

Rae
(dB) (dB) (dB)

.n, HT20, MCS0, @ dBm — –. –
.n, HT20, MCS7, @. dBm — –. –
.n, HT40, MCS0, @. dBm — –. –
.n, HT40, MCS7, @ dBm — –. –

 EVM is measured a he corresponding ypical TX poer provided
in Table - TX Power wih Specral Mask and EVM Meeing 8.11
Sandards above.

7.. Wi-Fi RF Receiver (RX) Characerisics

For RX ess, he PER (packe error rae) limi is % or .b, and % or .g/n/ax.

Table 7-4. RX Sensiiviy

Min Typ Max
Rae

(dBm) (dBm) (dBm)
.b,  Mbps — –. —
.b,  Mbps — –. —
.b, . Mbps — –. —
.b,  Mbps — –. —
.g,  Mbps — –. —
.g,  Mbps — –. —
.g,  Mbps — –. —
.g,  Mbps — –. —
.g,  Mbps — –. —
.g,  Mbps — –. —
.g,  Mbps — –. —
.g,  Mbps — –. —
.n, HT20, MCS0 — –. —
.n, HT20, MCS1 — –. —
.n, HT20, MCS2 — –. —
.n, HT20, MCS3 — –. —
.n, HT20, MCS4 — –. —
.n, HT20, MCS5 — –. —
.n, HT20, MCS6 — –. —
.n, HT20, MCS7 — –. —
.n, HT40, MCS0 — –. —
.n, HT40, MCS1 — –. —
.n, HT40, MCS2 — –. —
.n, HT40, MCS3 — –. —
.n, HT40, MCS4 — –. —
.n, HT40, MCS5 — –. —
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 RF Characerisics

Table 7-4 – con’d from previous page
Min Typ Max

Rae
(dBm) (dBm) (dBm)

.n, HT40, MCS6 — –. —
.n, HT40, MCS7 — –. —

Table 7-5. Maximum RX Level

Min Typ Max
Rae

(dBm) (dBm) (dBm)
.b,  Mbps —  —
.b,  Mbps —  —
.g,  Mbps —  —
.g,  Mbps —  —
.n, HT20, MCS0 —  —
.n, HT20, MCS7 —  —
.n, HT40, MCS0 —  —
.n, HT40, MCS7 —  —

Table 7-6. RX Adjacen Channel Rejecion

Min Typ Max
Rae

(dB) (dB) (dB)
.b,  Mbps —  —
.b,  Mbps —  —
.g,  Mbps —  —
.g,  Mbps —  —
.n, HT20, MCS0 —  —
.n, HT20, MCS7 —  —
.n, HT40, MCS0 —  —
.n, HT40, MCS7 —  —

7. Blueooh 5 (LE) Radio

Table 7-7. Blueooh LE RF Characerisics

Name Descripion
Cener requency range o operaing channel  ~  MHz
RF ransmi poer range –. ~ . dBm
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 RF Characerisics

7.. Blueooh LE RF Transmiter (TX) Characerisics

Table 7-. Blueooh LE - Transmiter Characerisics -  Mbps

Parameer Descripion Min Typ Max Uni

In-band emissions
F = F0 ±  MHz — –. — dBm
F = F0 ±  MHz — –. — dBm
F = F0 ± >  MHz — –. — dBm

Modulaion characerisics
∆ f1avg — . — kHz
∆ f2max — . — kHz
∆ f2avg/∆ f1avg — . — —

Carrier requency ofse — — –. — kHz

Carrier requency drif
|f0 − fn|n=2, 3, 4, ..k — . — kHz
|f1 − f0| — . — kHz
|fn − fn−5|n=6, 7, 8, ..k — . — kHz

Table 7-. Blueooh LE - Transmiter Characerisics -  Mbps

Parameer Descripion Min Typ Max Uni

In-band emissions
F = F0 ±  MHz — –. — dBm
F = F0 ±  MHz — –. — dBm
F = F0 ± >  MHz — –. — dBm

Modulaion characerisics
∆ f1avg — . — kHz
∆ f2max — . — kHz
∆ f2avg/∆ f1avg — . — —

Carrier requency ofse — — –. — kHz

Carrier requency drif
|f0 − fn|n=2, 3, 4, ..k — . — kHz
|f1 − f0| — . — kHz
|fn − fn−5|n=6, 7, 8, ..k — . — kHz

Table 7-. Blueooh LE - Transmiter Characerisics - 5 Kbps

Parameer Descripion Min Typ Max Uni

In-band emissions
F = F0 ±  MHz — –. — dBm
F = F0 ±  MHz — –. — dBm
F = F0 ± >  MHz — –. — dBm

Modulaion characerisics
∆ f1avg — . — kHz
∆ f1max — . — kHz

Carrier requency ofse — — –. — kHz

Carrier requency drif
|f0 − fn|n=1, 2, 3, ..k — . — kHz
|f0 − f3| — . — kHz
|fn − fn−3|n=7, 8, 9, ..k — . — kHz
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 RF Characerisics

Table 7-. Blueooh LE - Transmiter Characerisics - 5 Kbps

Parameer Descripion Min Typ Max Uni

In-band emissions
F = F0 ±  MHz — –. — dBm
F = F0 ±  MHz — –. — dBm
F = F0 ± >  MHz — –. — dBm

Modulaion characerisics
∆ f2avg — . — kHz
∆ f2max — . — kHz

Carrier requency ofse — — –. — kHz

Carrier requency drif
|f0 − fn|n=1, 2, 3, ..k — . — kHz
|f0 − f3| — . — kHz
|fn − fn−3|n=7, 8, 9, ..k — . — kHz

7.. Blueooh LE RF Receiver (RX) Characerisics

Table 7-. Blueooh LE - Receiver Characerisics -  Mbps

Parameer Descripion Min Typ Max Uni
Sensiiviy @.% PER — — – — dBm
Maximum received signal @.% PER — —  — dBm
Co-channel C/I — —  — dB

Adjacen channel seleciviy C/I

F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F ≥ F0 +  MHz — – — dB
F ≤ F0 –  MHz — – — dB
F ≥ F0 +  MHz — – — dB
F ≤ F0 –  MHz — – — dB

Image requency — — – — dB

Adjacen channel o image requency
F = Fimage +  MHz — – — dB
F = Fimage –  MHz — – — dB

Ou-o-band blocking perormance

 MHz ~  MHz — – — dBm
 MHz ~  MHz — – — dBm
 MHz ~  MHz — – — dBm
 MHz ~ . GHz — – — dBm

Inermodulaion — — – — dBm
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 RF Characerisics

Table 7-. Blueooh LE - Receiver Characerisics -  Mbps

Parameer Descripion Min Typ Max Uni
Sensiiviy @.% PER — — – — dBm
Maximum received signal @.% PER — —  — dBm
Co-channel C/I — —  — dB

Adjacen channel seleciviy C/I

F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F ≥ F0 +  MHz — – — dB
F ≤ F0 –  MHz — – — dB

Image requency — — – — dB

Adjacen channel o image requency
F = Fimage +  MHz — – — dB
F = Fimage –  MHz() — – — dB

Ou-o-band blocking perormance

 MHz ~  MHz — – — dBm
 MHz ~  MHz — – — dBm
 MHz ~  MHz — – — dBm
 MHz ~ . GHz — – — dBm

Inermodulaion — — – — dBm

Table 7-4. Blueooh LE - Receiver Characerisics - 5 Kbps

Parameer Descripion Min Typ Max Uni
Sensiiviy @.% PER — — – — dBm
Maximum received signal @.% PER — —  — dBm
Co-channel C/I — —  — dB

Adjacen channel seleciviy C/I

F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F ≥ F0 +  MHz — – — dB
F ≤ F0 –  MHz — – — dB
F ≥ F0 +  MHz — – — dB
F ≤ F0 –  MHz — – — dB

Image requency — — – — dB

Adjacen channel o image requency
F = Fimage +  MHz — – — dB
F = Fimage –  MHz — – — dB

Table 7-5. Blueooh LE - Receiver Characerisics - 5 Kbps

Parameer Descripion Min Typ Max Uni
Sensiiviy @.% PER — — – — dBm
Maximum received signal @.% PER — —  — dBm
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 RF Characerisics

Table 7-5 – con’d from previous page
Parameer Descripion Min Typ Max Uni
Co-channel C/I — —  — dB

Adjacen channel seleciviy C/I

F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F = F0 +  MHz — – — dB
F = F0 –  MHz — – — dB
F ≥ F0 +  MHz — – — dB
F ≤ F0 –  MHz — – — dB
F ≥ F0 +  MHz — – — dB
F ≤ F0 –  MHz — – — dB

Image requency — — – — dB

Adjacen channel o image requency
F = Fimage +  MHz — – — dB
F = Fimage –  MHz — – — dB
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 Module Schemaics
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 Peripheral Schemaics

 Peripheral Schemaics
This is he ypical applicaion circui o he module conneced ih peripheral componens (or example,
poer supply, anenna, rese buton, JTAG inerace, and UART inerace).
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Figure -. Peripheral Schemaics

• Soldering he EPAD o he ground o he base board is no a mus, hoever, i can opimize hermal
perormance. I you choose o solder i, please apply he correc amoun o soldering pase. Too much
soldering pase may increase he gap beeen he module and he baseboard. As a resul, he adhesion
beeen oher pins and he baseboard may be poor.

• To ensure ha he poer supply o he ESP32-C3 chip is sable during poer-up, i is advised o add an
RC delay circui a he EN pin. The recommended seting or he RC delay circui is usually R =  kΩ and
C =  µF. Hoever, specific parameers should be adjused based on he poer-up iming o he module
and he poer-up and rese sequence iming o he chip. For ESP32-C3’s poer-up and rese sequence
iming diagram, please reer Secion . Chip Power-up and Rese.

• UART0 is used o donload firmare and log oupu. When using he AT firmare, noe ha he UART
GPIO is already configured. I is recommended o use he deaul configuraion. Please reer o
ESP-AT User Guide or ESP32-C3 > Secion Hardware Connecion.
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 Physical Dimensions

 Physical Dimensions

. Module Dimensions
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Figure -. ESP32-C3-WROOM-02 Physical Dimensions
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Figure -. ESP32-C3-WROOM-02U Physical Dimensions

Noe:
For inormaion abou ape, reel, and produc marking, please reer o ESP32-C3 Module Packaging Inormaion.
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 Physical Dimensions

. Dimensions of Exernal Anenna Connecor
ESP32-C3-WROOM-02U uses he firs generaion exernal anenna connecor as shon in Figure -
Dimensions o Exernal Anenna Connecor. This connecor is compaible ih he olloing
connecors:

• U.FL Series connecor rom Hirose

• MHF I connecor rom I-PEX

• AMC connecor rom Amphenol

Unit: mm

Figure -. Dimensions of Exernal Anenna Connecor
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 Physical Dimensions

The exernal anenna used or ESP32-C3-WROOM-02U during cerificaion esing is

• Cerificaion excep FCC: Firs generaion monopole anenna, ih maerial code TFPD05H08750011

• FCC: Glue sick anenna, ih maerial code TFPD05H09170011

The module does no include an exernal anenna upon shipmen. I needed, selec a suiable exernal
anenna based on he produc’s usage environmen and perormance requiremens.

I is recommended o selec an anenna ha mees he olloing requiremens:

• . GHz band

•  Ω impedance

• The maximum gain does no exceed he gain o he anenna used or cerificaion, hich is

– Cerificaion excep FCC: . dBi

– FCC: . dBi

• The connecor maches he specificaions shon in Figure - Dimensions o Exernal Anenna
Connecor

Noe:
I you use an exernal anenna o a diferen ype or gain, addiional esing, such as EMC, may be required beyond he
exising anenna es repors or Espressi modules. Specific requiremens depend on he cerificaion ype.
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 PCB Layou Recommendaions

 PCB Layou Recommendaions

. PCB Land Patern
This secion provides he olloing resources or your reerence:

• Figures or recommended PCB land paterns ih all he dimensions needed or PCB design. See Figure
- ESP32-C3-WROOM-02 Recommended PCB Land Patern and Figure - ESP32-C3-WROOM-02U
Recommended PCB Land Patern.

• Source files o recommended PCB land paterns o measure dimensions no covered in Figure - and
Figure -. You can vie he source files or ESP32-C3-WROOM-02 and ESP32-C3-WROOM-02U ih
Auodesk Vieer.

• 3D models o ESP32-C3-WROOM-02 and ESP32-C3-WROOM-02U. Please make sure ha you
donload he 3D model file in .STEP orma. Beare ha some brosers migh add .x.
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Figure -. ESP32-C3-WROOM-02 Recommended PCB Land Patern
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 PCB Layou Recommendaions
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Figure -. ESP32-C3-WROOM-02U Recommended PCB Land Patern

. Module Placemen for PCB Design
I module-on-board design is adoped, atenion should be paid hile posiioning he module on he base
board. The inererence o he base board on he module’s anenna perormance should be minimized.

For deails abou module placemen or PCB design, please reer o ESP32-C3 Hardware Design Guidelines >
Secion General Principles o PCB Layou or Modules.
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 Produc Handling

 Produc Handling

. Sorage Condiions
The producs sealed in moisure barrier bags (MBB) should be sored in a non-condensing amospheric
environmen o <  °C and %RH. The module is raed a he moisure sensiiviy level (MSL) o .

Afer unpacking, he module mus be soldered ihin  hours ih he acory condiions ± °C and
%RH. I he above condiions are no me, he module needs o be baked.

. Elecrosaic Discharge (ESD)
• Human body model (HBM): ± V
• Charged-device model (CDM): ± V

. Reflo Profile
Solder he module in a single reflo.
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Soldering
＞ 217 °C
60 – 90 s

Peak temperature: 235 – 250 °C
Peak time: 30 – 70 s
Soldering time: ＞ 30 s
Solder: Sn-Ag-Cu (SAC) lead-free solder

Temperature (°C)

180

230

Cooling
＜ 180 °C

–5 ~ –1 °C/s

Figure -. Reflo Profile
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 Produc Handling

.4 Ulrasonic Vibraion
Avoid exposing Espressi modules o vibraion rom ulrasonic equipmen, such as ulrasonic elders or
ulrasonic cleaners. This vibraion may induce resonance in he in-module crysal and lead o is maluncion or
even ailure. As a consequence, he module may sop orking or is performance may deeriorae.
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Daashee Versioning

Daashee Versioning

Daashee
Version

Saus Waermark Definiion

v. ~ v.
(excluding v.)

Draf Confidenial
This daashee is under developmen or producs
in he design sage. Specificaions may change
ihou prior noice.

v. ~ v.
(excluding v.)

Preliminary
release

Preliminary

This daashee is acively updaed or producs in
he verificaion sage. Specificaions may change
beore mass producion, and he changes ill be
documenaion in he daashee’s Revision Hisory.

v. and higher Official release —

This daashee is publicly released or producs in
mass producion. Specificaions are finalized, and
major changes ill be communicaed via Produc
Change Noificaions (PCN).

Any version —

No
Recommended
or Ne Design
(NRND)

This daashee is updaed less requenly or
producs no recommended or ne designs.

Any version —
End o Lie
(EOL)

This daashee is no longer mained or producs
ha have reached end o lie.

 Waermark ill be added o he daashee ile page only hen all he produc varians covered by his
daashee are no recommended or ne designs.

 Waermark ill be added o he daashee ile page only hen all he produc varians covered by his
daashee have reached end o lie.
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Relaed Documenaion and Resources

Relaed Documenaion and Resources

Relaed Documenaion
• ESP32-C3 Series Daashee – Specificaions o he ESP32-C3 hardare.

• ESP32-C3 Technical Reerence Manual – Deailed inormaion on ho o use he ESP32-C3 memory and periph-

erals.

• ESP32-C3 Hardare Design Guidelines – Guidelines on ho o inegrae he ESP32-C3 ino your hardare prod-

uc.

• ESP32-C3 Series SoC Erraa – Descripions o knon errors in ESP32-C3 series o SoCs.

• Cerificaes
htps://espressi.com/en/suppor/documens/cerificaes

• ESP32-C3 Produc/Process Change Noificaions (PCN)
htps://espressi.com/en/suppor/documens/pcns?keys=ESP32-C3

• ESP32-C3 Advisories – Inormaion on securiy, bugs, compaibiliy, componen reliabiliy.

htps://espressi.com/en/suppor/documens/advisories?keys=ESP32-C3
• Documenaion Updaes and Updae Noificaion Subscripion

htps://espressi.com/en/suppor/donload/documens

Developer Zone
• ESP-IDF Programming Guide or ESP32-C3 – Exensive documenaion or he ESP-IDF developmen rameork.

• ESP-IDF and oher developmen rameorks on GiHub.
htps://gihub.com/espressi

• ESP32 BBS Forum – Engineer-o-Engineer (E2E) Communiy or Espressi producs here you can pos quesions,

share knoledge, explore ideas, and help solve problems ih ello engineers.

htps://esp.com/
• ESP-FAQ – A summary documen o requenly asked quesions released by Espressi.

htps://espressi.com/projecs/esp-aq/en/laes/index.hml
• The ESP Journal – Bes Pracices, Aricles, and Noes rom Espressi olks.

htps://blog.espressi.com/
• See he abs SDKs and Demos, Apps, Tools, AT Firmware.

htps://espressi.com/en/suppor/donload/sdks-demos

Producs
• ESP32-C3 Series SoCs – Brose hrough all ESP32-C3 SoCs.

htps://espressi.com/en/producs/socs?id=ESP32-C3
• ESP32-C3 Series Modules – Brose hrough all ESP32-C3-based modules.

htps://espressi.com/en/producs/modules?id=ESP32-C3
• ESP32-C3 Series DevKis – Brose hrough all ESP32-C3-based devkis.

htps://espressi.com/en/producs/devkis?id=ESP32-C3
• ESP Produc Selecor – Find an Espressi hardare produc suiable or your needs by comparing or applying filers.

htps://producs.espressi.com/#/produc-selecor?language=en
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Conac Us
• See he abs Sales Quesions, Technical Enquiries, Circui Schemaic & PCB Design Review, Ge Samples
(Online sores), Become Our Supplier, Commens & Suggesions.
htps://espressi.com/en/conac-us/sales-quesions
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Revision Hisory

Revision Hisory

Dae Version Release noes

-- v.

• Table - ESP32-C3-WROOM-02 (ANT) Series Comparison and Table -
ESP32-C3-WROOM-02U (CONN) Series Comparison: Updaed ”Ordering
Code” o ”Par Number”; added ESP32-C3-WROOM-02-N8 and ESP32-
C3-WROOM-02U-N8 varians

-- v.

• Added Secion . Chip Power-up and Rese
• Added Secion . Memory Specificaions
• Secion  Peripheral Schemaics: Added a noe abou AT communicaion
using UART0

• Secion . Dimensions o Exernal Anenna Connecor: Added he ex-
ernal anenna inormaion or cerificaion

• Added Daashee Versioning

-- v.
According o updaes in Compaibiliy Advisory or ESP32-C3 Chip Revision v.,
updaed SRAM space in noe  or Table ESP32-C3-WROOM-02U (CONN) Se-
ries Comparison

-- v.

• Deleed he ESP32-C3-WROOM-02-N8 and ESP32-C3-WROOM-02U-N8
varians, updaed noes abou cusomizing modules ih  MB or  MB
flash, and updaed flash program/erase cycles, daa reenion ime (noe
) and maximum clock requency (noe )in Table ESP32-C3-WROOM-
 (ANT) Series Comparison and Table ESP32-C3-WROOM-02U (CONN)
Series Comparison

• Improved he ording and srucure o olloing secions:
– Updaed Secion ”Srapping Pins” and renamed o  Boo Configu-
raions

– Added Chaper  Peripherals
– Updaed Table ”Wi-Fi RF Sandards” and renamed o ”Wi-Fi RF Char-
acerisics”

– Added Secion . Module Placemen or PCB Design
– Opimized Figure - Reflow Profile

-- v.

• Added module varians ESP32-C3-WROOM-02-N8 and ESP32-C3-
WROOM-02U-N8

• Updaed he maximum value o ”RF poer conrol range” o  dBm in
Table Blueooh LE RF Characerisics

Con’d on nex page
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Revision Hisory

Con’d from previous page
Dae Version Release noes

-- v.

• Changed Table Ordering Inormaion o Table ESP32-C3-WROOM-02
(ANT) Series Comparison and Table ESP32-C3-WROOM-02U (CONN)
Series Comparison

• Updaed es condiion descripions and daa in Secion . Curren Con-
sumpion Characerisics

• Updaed ”RF poer conrol range” in Table Blueooh LE RF Characeris-
ics

• Added descripions in Secion . PCB Land Patern

-- v. Updaed Table Ordering Inormaion

-- v.

• Updaed module descripion on he ile page
• Deleed Secion ”Abou This Documen”
• Resrucured Secion . Feaures
• Updaed Table - TX EVM Tes

• Updaed Table - RX Adjacen Channel Rejecion
• Updaed Chaper  Module Schemaics
• Updaed ESP32-C3-WROOM-02U Module Dimensions
• Added descripions in Secion . Dimensions o Exernal Anenna Con-
necor

• Updaed Secion ”Learning Resources” and renamed o Relaed Docu-
menaion and Resources

• Replaced ”chip amily” ih ”chip series” olloing Espressi’s axonomy

-- v.
• Updaed Secion  Boo Configuraions
• Updaed ESP32-C3-WROOM-02U Module Dimensions

-- v. Added inormaion abou ESP32-C3-WROOM-02U module
-- v. Preliminary release
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Disclaimer and Copyrigh Noice
Inormaion in his documen, including URL reerences, is subjec o change ihou noice.

ALL THIRD PARTY’S INFORMATION IN THIS DOCUMENT IS PROVIDED AS IS WITH NO WARRANTIES TO ITS AUTHENTICITY AND
ACCURACY.

NO WARRANTY IS PROVIDED TO THIS DOCUMENT FOR ITS MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR ANY PARTICULAR
PURPOSE, NOR DOES ANY WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL, SPECIFICATION OR SAMPLE.

All liabiliy, including liabiliy or inringemen o any proprieary righs, relaing o use o inormaion in his documen is disclaimed. No
licenses express or implied, by esoppel or oherise, o any inellecual propery righs are graned herein.

The Wi-Fi Alliance Member logo is a rademark o he Wi-Fi Alliance. The Blueooh logo is a regisered rademark o Blueooh SIG.

All rade names, rademarks and regisered rademarks menioned in his documen are propery o heir respecive oners, and are
hereby acknoledged.

Copyrigh © 6 Espressif Sysems (Shanghai) Co., Ld. All righs reserved.
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