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Chapter 1

Get Started

This document is intended to help you set up the software development environment for the hardware based on the
ESP32 chip by Espressif. After that, a simple example will show you how to use ESP-IDF (Espressif [oT Development
Framework) for menu configuration, then for building and flashing firmware onto an ESP32 board.

Note: This is documentation for branch release/v5. 1 of ESP-IDF. Other ESP-IDF Versions are also available.

1.1 Introduction

ESP32 is a system on a chip that integrates the following features:

¢ Wi-Fi (2.4 GHz band)

* Bluetooth

* Dual high performance Xtensa® 32-bit LX6 CPU cores
¢ Ultra Low Power co-processor

* Multiple peripherals

Powered by 40 nm technology, ESP32 provides a robust, highly integrated platform, which helps meet the continuous
demands for efficient power usage, compact design, security, high performance, and reliability.

Espressif provides basic hardware and software resources to help application developers realize their ideas using the
ESP32 series hardware. The software development framework by Espressif is intended for development of Internet-
of-Things (IoT) applications with Wi-Fi, Bluetooth, power management and several other system features.

1.2 What You Need

1.2.1 Hardware

¢ An ESP32 board.
¢ USB cable - USB A / micro USB B.
¢ Computer running Windows, Linux, or macOS.

Note: Currently, some of the development boards are using USB Type C connectors. Be sure you have the correct
cable to connect your board!

If you have one of ESP32 official development boards listed below, you can click on the link to learn more about the
hardware.
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ESP32-DevKitC V4 Getting Started Guide

This guide shows how to start using the ESP32-DevKitC V4 development board.

What You Need

o ESP32-DevKitC V4 board
e USB A / micro USB B cable
¢ Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Overview ESP32-DevKitC V4 is a small-sized ESP32-based development board produced by Espressif. Most of
the I/O pins are broken out to the pin headers on both sides for easy interfacing. Developers can either connect
peripherals with jumper wires or mount ESP32-DevKitC V4 on a breadboard.

To cover a wide range of user requirements, the following versions of ESP32-DevKitC V4 are available:

e different ESP32 modules

- ESP32-WROOM-DA
ESP32-WROOM-32E
ESP32-WROOM-32UE
ESP32-WROOM-32D
ESP32-WROOM-32U
ESP32-SOLO-1
ESP32-WROVER-E
ESP32-WROVER-IE
* male or female pin headers.

For details please refer to ESP Product Selector.

Functional Description The following figure and the table below describe the key components, interfaces and
controls of the ESP32-DevKitC V4 board.

5V Power On LED  I/O Connector

LEREENLENELEENEN LY ELERELE E)
AS OWD €0 ZO ET ONO ZT #1 LI 9T ST €€ ZE€ SC ¥E NA dA N3 EAE
rl-I-lIlIIIlllil

EN Button
Micro USB Port ——= ESP32-WROOM-32

Boot Button e e | AL ST TIT

USB-to-UART Bridge Optional Space for ESP32-WROVER

Fig. 1: ESP32-DevKitC V4 with ESP32-WROOM-32 module soldered
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Key Component Description

ESP32-WROOM-32 A module with ESP32 at its core. For more information, see ESP32-WROOM-32
Datasheet.

EN Reset button.

Boot Download button. Holding down Boot and then pressing EN initiates Firmware

Download mode for downloading firmware through the serial port.
USB-to-UART Bridge Single USB-UART bridge chip provides transfer rates of up to 3 Mbps.

Micro USB Port USB interface. Power supply for the board as well as the communication interface
between a computer and the ESP32-WROOM-32 module.

5V Power On LED Turns on when the USB or an external 5V power supply is connected to the board.
For details see the schematics in Related Documents.

I/0 Most of the pins on the ESP module are broken out to the pin headers on the board.

You can program ESP32 to enable multiple functions such as PWM, ADC, DAC,
12C, 128, SPI, etc.

Power Supply Options There are three mutually exclusive ways to provide power to the board:

* Micro USB port, default power supply
* 5V / GND header pins
* 3V3/ GND header pins

Warning: The power supply must be provided using one and only one of the options above, otherwise the
board and/or the power supply source can be damaged.

Header Block The two tables below provide the Name and Function of I/O header pins on both sides of the board,
as shown in ESP32-DevKitC V4 with ESP32- WROOM-32 module soldered.

12 No. | Name | Type' | Function
1 3V3 P 3.3 V power supply
2 EN I CHIP_PU, Reset
3 VP I GPI1036, ADC1_CHO, S_VP
4 VN I GP1039, ADC1_CH3, S_VN
5 1034 |1 GPI0O34, ADC1_CH6, VDET_1
6 1035 |1 GP1035, ADC1_CH7, VDET_2
7 1032 | I/O GPI1032, ADC1_CH4, TOUCH_CH9, XTAL_32K P
8 1033 | I/O GP1033, ADC1_CHS5, TOUCH_CHS, XTAL_32K_N
9 1025 | I/O GPI1025, ADC1_CHS8, DAC _1

10 | 1026 | IO GP1026, ADC2_CH9, DAC_2

11 | 1027 | 1O GPI027, ADC2_CH7, TOUCH_CH7

12 | 1014 | VO GP1014, ADC2_CH6, TOUCH_CH6, MTMS
13 | 1012 | 1/O GPIO12, ADC2_CH5, TOUCH_CHS5, MTDI
14 GND G Ground

15 | 1013 | I/O GPIO13, ADC2_CH4, TOUCH_CH4, MTCK
16 | D2 /0 GP109, D2?

17 | D3 1/0 GPIO10, D3?

18 | CMD | I/O GPIO11, CMD?

19 5V P 5 V power supply

1 P: Power supply; I: Input; O: Output.
2 The pins DO, D1, D2, D3, CMD and CLK are used internally for communication between ESP32 and SPI flash memory. They are grouped
on both sides near the USB connector. Avoid using these pins, as it may disrupt access to the SPI flash memory / SPI RAM.
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J3

No. | Name | Type’ | Function

1 GND G Ground

2 1023 1/0 GPI1023

3 1022 1/0 GPIO22

4 X 1/0 GPIO1, UOTXD

5 RX 1/0 GPIO3, UORXD

6 1021 1/0 GPIO21

7 GND | G Ground

8 1019 1/0 GPIO19

9 1018 1/0 GPIO18

10 105 1/0 GPIOS

11 1017 1/0 GPIO17°

12 1016 1/0 GPIO16M¢ 6.3

13 104 1/0 GP104, ADC2_CHO, TOUCH_CHO

14 100 1/0 GPIO0, ADC2_CHI1, TOUCH_CHI1, Boot
16 102 1/0 GP102, ADC2_CH2, TOUCH_CH2

17 1015 1/0 GPIO15, ADC2_CH3, TOUCH_CH3, MTDO
17 D1 1/0 GPI108, D1’

18 DO 1/0 GPIO7, DO’

19 CLK 1/0 GPI06, CLK’

ESP32-DevKitC &) ESPRESSIF

3V3 g @p
L] GP1023 VSPLMOSI
00/ip_ TSP ADC1_0 [RTC GPI036 & ESPRESSIF GPI022
op/iDBNSSYNST ADC1_3 JRTC GPI039 ESP32-WROOM GPIO1 , UOTXD
oo/io SWBETSY ADC1_6 (RTC GPI034 GPI0O3 , UORXD
op/i0 BWDETS2Y ADC1_7 [RTC,GPIO35. GPI021
00/0 132K XP I TOUCH9, ADC1 4 RTC GPI032 GND
oo/0 132K XN TOUCH8, ADC1 5 RTC GPIO33 GPI019 [VSPI_MISO] 0D/IE
LYY B ADC1_8 [RTC GPI025 GPI018 _VSPLSCK [ oD/t
DAC_ 2 QLIEFEDCIHEIFS GPIO5 _ VSPLSS | SDIO  OD/IEWPU
00/ID_ TOUCH7, ADC2_7 [ RTC ,GPI027 GPIO17, OD/IE
MTMS U DEFEICIDEEITD GPI016, OD/IE
[V B TOUCHS, ADC2_5 JRTC GPI012 GPI04 [RTC, ADC2_0 JTOUCHO, OD/IE/WPD
@D GPIO0 {RTC, ADC2_1 _TOUCH1 BOOT _ OD/IEMWPY
(7} (< 'O ADC2_4 (TOUCH4 RTC .GPI013 GPIO2 |RTC  ADC2_2  TOUCH2 OD/IE/WPD
BT GPI09 GPIO15; RTC | ADC2_3 [TOUCH3 ") [:]°}
LERNTGPI010 GPIO8 T3 § !
! («\ LA GPIO11 GPIO7 I [ oo/ie/wru M)
[T NSCK !

5V0

ESP32 Specs
—N\,— PWM Capable Pin

32-bit Xtensa® dual-core @240MHz N GPIO Input Only
Wi-Fi IEEE 802.11 b/g/n 2.4GHz Q@I GPIO Input and Output
DAC. Digital-to-Analog Converter WPU: Weak Pull-up (Internal)

BLuetooth 4.2 BR/EDR and BLE DEBL‘,’é P, Debug;ng RTC Power Domain (VDD3P3_RTC)  WPD: Weak Pull-down (Internal)
520 KB SRAM (16 KB for cache) FLASH  External Flash Memory (SPI) Ground s and s & mpu"t‘ijn‘;gz’ej“’;’fg';::g

Analog to-Digital Converter BWD Pawer Ralls (3V3 and 5V ID: Input Disabled (After Reset
448 KB ROM @ITEIEY Touch Sensor Input Channel | PinShared with the Flash ';f’“"'y OF: OﬁrputEnable ;Af:erResetj
34 GPIOs, 4x SPI, 3x UART, 2x I2C, @ELLEED Other Related Functions Can't be used as regular GPIO OD: Output Disabled (After Reset)
2x I2S, RMT, LED PWM, 1 host SD/eMMC/SDIO, (I Serial for Debug/Programming

. Arduino Related Functions

1 slave SDIO/SPI, TWAIe, 12-bit ADC, Ethernet ST Strapping Pin Functions

Fig. 2: ESP32-DevKitC Pin Layout (click to enlarge)

Pin Layout

Note on C15 The component C15 may cause the following issues on earlier ESP32-DevKitC V4 boards:

3 The pins GPIO16 and GPIO17 are available for use only on the boards with the modules ESP32-WROOM and ESP32-SOLO-1. The boards
with ESP32-WROVER modules have the pins reserved for internal use.

Espressif Systems 6 Release v5.1.4-397-gc98f32ecb9
Submit Document Feedback


https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.1.4-397-gc98f32ecb9

Chapter 1. Get Started

¢ The board may boot into Download mode
* If you output clock on GPIOO0, C15 may impact the signal

In case these issues occur, please remove the component. The figure below shows the location of C15 highlighted in
yellow.

ST TA ed N1

Fig. 3: Location of C15 (yellow) on ESP32-DevKitC V4 board

Start Application Development Before powering up your ESP32-DevKitC V4, please make sure that the board
is in good condition with no obvious signs of damage.

After that, proceed to Get Started, where Section Installation will quickly help you set up the development environment
and then flash an example project onto your board.

| 48.2 mm

KD D1 15 2 @ 4 16 17 5 18 19GND 21 RX TX 22 23 GND

n

PA2ITINI0 26493

»
@ % 27.9 mm

£ TE SE *F NA 4A NI EAL|
T

Fig. 4: Dimensions of ESP32-DevKitC board with ESP32-WROOM-32 module soldered - back (click to enlarge)

Board Dimensions
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Related Documents

¢ ESP32-DevKitC V4 schematics (PDF)

¢ ESP32 Datasheet (PDF)

¢ ESP32-WROOM-32 Datasheet (PDF)

¢ ESP32-WROOM-32D and ESP32-WROOM-32U Datasheet (PDF)
¢ ESP32-WROOM-DA Datasheet (PDF)

¢ ESP32-WROVER Datasheet (PDF)

¢ ESP32-WROVER-B Datasheet (PDF)

¢ ESP Product Selector

For further design documentation for the board, please contact us at sales@espressif.com.

ESP32-DevKitC V2 Getting Started Guide
This guide shows how to start using the ESP32-DevKitC V2 development board.

What You Need

o ESP32-DevKitC V2 board
e USB A / micro USB B cable
¢ Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Overview ESP32-DevKitC V2 is a small-sized ESP32-based development board produced by Espressif. Most of
the I/O pins are broken out to the pin headers on both sides for easy interfacing. Developers can either connect
peripherals with jumper wires or mount ESP32-DevKitC V4 on a breadboard.

Functional Description The following figure and the table below describe the key components, interfaces and
controls of the ESP32-DevKitC V2 board.

ESP-WROOM-32

Fig. 5: ESP32-DevKitC V2 board layout
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Key Component Description

ESP32-WROOM-32 Standard module with ESP32 at its core. For more information, see ESP32-
WROOM-32 Datasheet

EN Reset button.

Boot Download button. Holding down Boot and then pressing EN initiates Firmware
Download mode for downloading firmware through the serial port.

Micro USB Port USB interface. Power supply for the board as well as the communication interface
between a computer and ESP32-WROOM-32.

I/0 Most of the pins on the ESP module are broken out to the pin headers on the board.
You can program ESP32 to enable multiple functions such as PWM, ADC, DAC,
12C, 128, SPI, etc.

Power Supply Options There are three mutually exclusive ways to provide power to the board:

* Micro USB port, default power supply
* 5V / GND header pins
* 3V3/ GND header pins

Warning: The power supply must be provided using one and only one of the options above, otherwise the
board and/or the power supply source can be damaged.

Start Application Development Before powering up your ESP32-DevKitC V2, please make sure that the board
is in good condition with no obvious signs of damage.

After that, proceed to Get Started, where Section Installation will quickly help you set up the development environment
and then flash an example project onto your board.

Related Documents

¢ ESP32-DevKitC schematics (PDF)
¢ ESP32 Datasheet (PDF)
¢ ESP32-WROOM-32 Datasheet (PDF)

ESP-WROVER-KIT V4.1 Getting Started Guide

This guide shows how to get started with the ESP-WROVER-KIT V4.1 development board and also provides infor-
mation about its functionality and configuration options.

What You Need

e ESP-WROVER-KIT V4.1 board
» USB 2.0 cable (A to Micro-B)
e Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Overview ESP-WROVER-KIT is an ESP32-based development board produced by Espressif.
ESP-WROVER-KIT features the following integrated components:

¢ ESP32-WROVER-E module
¢ LCD screen
e microSD card slot
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Another distinguishing feature is the embedded FTDI FT2232HL chip, an advanced multi-interface USB bridge.
This chip enables to use JTAG for direct debugging of ESP32 through the USB interface without a separate JTAG
debugger. ESP-WROVER-KIT makes development convenient, easy, and cost-effective.

Most of the ESP32 I/O pins are broken out to the board's pin headers for easy access.

Note: ESP32's GPIO16 and GPIO17 are used as chip select and clock signals for PSRAM. By default, the two
GPIOs are not broken out to the board's pin headers in order to ensure reliable performance.

Functionality Overview The block diagram below shows the main components of ESP-WROVER-KIT and their
interconnections.

32.768KHz
crystal

1110 expand
| LCD:
USB 3.2inch
Connector
1 Camera
1 MicroSD
LDO:
EXT_E\-" +5->+3.3V i - - RGB LED
—_—
E =

Fig. 6: ESP-WROVER-KIT block diagram

Functional Description The following two figures and the table below describe the key components, interfaces,
and controls of the ESP-WROVER-KIT board.

FT2232HL 32.768 kHz

MicroSD Card Slot O0R

1/0 Connector ESP32-WROVER-E

Diagnostic LEDs

UART

RGB LED spl

Camera Connector CTS/ATS
LDO

5V Power On LED

JTAG

USB Port
5V Input

Power Selector: EN Button
Power Switch Boot Button

Fig. 7: ESP-WROVER-KIT board layout - front

The table below provides description in the following manner:

« Starting from the first picture's top right corner and going clockwise
* Then moving on to the second picture
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LCD

- TEET [

Fig. 8: ESP-WROVER-KIT board layout - back

Key Component

Description

FT2232HL

The FT2232HL chip serves as a multi-protocol USB-to-serial bridge which can
be programmed and controlled via USB to provide communication with ESP32.
FT2232HL also features USB-to-JTAG interface which is available on channel A
of the chip, while USB-to-serial is on channel B. The FT2232HL chip enhances
user-friendliness in terms of application development and debugging. See ESP-
WROVER-KIT V4.1 schematic.

32.768 kHz

External precision 32.768 kHz crystal oscillator serves as a clock with low-power
consumption while the chip is in Deep-sleep mode.

OR

Zero-ohm resistor intended as a placeholder for a current shunt, can be desoldered
or replaced with a current shunt to facilitate the measurement of ESP32's current
consumption in different modes.

ESP32-WROVER-E

This ESP32 module features 64-Mbit PSRAM for flexible extended storage and data

module processing capabilities.

Diagnostic LEDs Four red LEDs connected to the GPIO pins of FT2232HL. Intended for future use.

UART Serial port. The serial TX/RX signals of FT2232HL and ESP32 are broken out to
the inward and outward sides of JP2 respectively. By default, these pairs of pins are
connected with jumpers. To use ESP32's serial interface, remove the jumpers and
connect another external serial device to the respective pins.

SPI By default, ESP32 uses its SPI interface to access flash and PSRAM memory inside
the module. Use these pins to connect ESP32 to another SPI device. In this case, an
extra chip select (CS) signal is needed. Please note that the voltage of this interface
is3.3V.

CTS/RTS Serial port flow control signals: the pins are not connected to the circuitry by default.
To enable them, short the respective pins of JP14 with jumpers.

JTAG JTAG interface. JTAG signals of FT2232HL and ESP32 are broken out to the in-
ward and outward sides of JP2 respectively. By default, these pairs of pins are dis-
connected. To enable JTAG, short the respective pins with jumpers as shown in
Section Setup Options.

USB Port USB interface. Power supply for the board as well as the communication interface
between a computer and the board.

EN Button Reset button.

BOOT Button Download button. Holding down Boot and then pressing EN initiates Firmware
Download mode for downloading firmware through the serial port.

B Pover OO Switcl: Topging towart e Boot D Ve 1597 R s s

gling away,_from Bogt powers the board off

ETZ=Y-4-Y

Power Selector

Power supply selector mitertace. The board can be powered either via USB or via the
5V Input interface. Select the power source with a jumper. For more details, see
Section Setup Options. jumper header JP7.
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Setup Options There are three jumper blocks available to set up the board functionality. The most frequently
required options are listed in the table below.
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Header Jumper Setting Description of Functionality
ot L
b2
JP7 Power ESP-WROVER-KIT via an external
power supply
JP7 Power ESP-WROVER-KIT via USB
Jp2 Enable JTAG functionality
JP2 Enable UART communication
Espressif Systems Release v5.1.4-397-gc98f32ecb9
back



https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.1.4-397-gc98f32ecb9

Chapter 1. Get Started

Allocation of ESP32 Pins Some pins or terminals of ESP32 are allocated for use with the onboard or external
hardware. If that hardware is not used, e.g., nothing is plugged into the Camera (JP4) header, then these GPIOs can
be used for other purposes.

Some of the pins, such as GPIO0 or GPIO2, have multiple functions and some of them are shared among onboard
and external peripheral devices. Certain combinations of peripherals cannot work together. For example, it is not
possible to do JTAG debugging of an application that is using SD card, because several pins are shared by JTAG and
the SD card slot.

In other cases, peripherals can coexist under certain conditions. This is applicable to, for example, LCD screen and
SD card that share only a single pin GPIO21. This pin is used to provide D/C (Data/Control) signal for the LCD as
well as the Card Detect signal read from the SD card slot. If the card detect functionality is not essential, then it may
be disabled by removing R167, so both LCD and SD may operate together.

For more details on which pins are shared among which peripherals, please refer to the table in the next section.

Main I/0 Connector /JP1 The JP1 connector consists of 14x2 male pins whose functions are shown in the middle
two "I/O" columns of the table below. The two "Shared With" columns on both sides describe where else on the board
a certain GPIO is used.

Shared With I/0 I/O Shared With
n/a 3.3V GND n/a
NC/XTAL 1032 1033 NC/XTAL
JTAG, microSD 1012 1013 JTAG, microSD
JTAG, microSD 1014 1027 Camera
Camera 1026 1025 Camera, LCD
Camera 1035 1034 Camera
Camera 1039 1036 Camera
JTAG EN 1023 Camera, LCD
Camera, LCD 1022 1021 Camera, LCD, microSD
Camera, LCD 1019 1018 Camera, LCD
Camera, LCD 105 1017 PSRAM
PSRAM 1016 104 LED, Camera, microSD
Camera, LED, Boot 100 102 LED, microSD
JTAG, microSD 1015 5V
Legend:

e NC/XTAL - 32.768 kHz Oscillator

e JTAG - JTAG/JP2

¢ Boot - Boot button/SW2

e Camera - Camera/JP4

e LED - RGB LED

¢ microSD - microSD Card/J4

e LCD - LCD/US

¢ PSRAM - ESP32-WROVER-E's PSRAM

32.768 kHz Oscillator

. | ESP32 Pin
1 | GP1032
2 | GPIO33

Note: Since GPIO32 and GPIO33 are connected to the oscillator by default, they are not connected to the JP1 I/O
connector to maintain signal integrity. This allocation may be changed from the oscillator to JP1 by desoldering the
zero-ohm resistors from positions R11 or R23 and re-soldering them to positions R12 or R24.
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SPI Flash/JP2

ESP32 Pin

CLK/GPIO6

SDO/GPIO7

SD1/GPIO8

SD2/GPIO9

SD3/GPIO10

NN | W~

CMD/GPIO11

Note:

SPI Flash pins are used to access the internal flash memory. Therefore, they are not available to connect

external SPI devices. Those pins are exposed for monitoring or for advanced usage only.

Important: The module's flash bus is connected to the jumper block JP2 through zero-ohm resistors R140 ~ R145.
If the flash memory needs to operate at the frequency of 80 MHz, for reasons such as improving the integrity of bus
signals, you can desolder these resistors to disconnect the module's flash bus from the pin header JP2.

JTAG/JP2
. | ESP32 Pin JTAG Signal
1 | EN TRST_N
2 | MTMS/GPIO14 | TMS
3 | MTDO/GPIO15 | TDO
4 | MTDI/GPIO12 | TDI
5 | MTCK/GPIO13 | TCK
Camera/JP4
. ESP32 Pin | Camera Signal
1 n/a 3.3V
2 n/a Ground
3 GPIO27 SIO_C/SCCB Clock
4 GPIO26 SIO_D/SCCB Data
5 GPIO25 VSYNC/Vertical Sync
6 GPIO23 HREF/Horizontal Reference
7 GPIO22 PCLK/Pixel Clock
8 GPIO21 XCLK/System Clock
9 GPIO35 D7/Pixel Data Bit 7
10 | GPIO34 D6/Pixel Data Bit 6
11 | GPIO39 D5/Pixel Data Bit 5
12 | GPIO36 D4/Pixel Data Bit 4
13 | GPIO19 D3/Pixel Data Bit 3
14 | GPIO18 D2/Pixel Data Bit 2
15 | GPIOS D1/Pixel Data Bit 1
16 | GPIO4 DO/Pixel Data Bit 0
17 | GPIOO RESET/Camera Reset
18 | n/a PWDN/Camera Power Down
* Signals DO .. D7 denote camera data bus
RGB LED
. | ESP32 Pin | RGB LED
1 | GPIOO Red
2 | GPIO2 Green
3 | GPIO4 Blue
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Start Application Development Before powering up your ESP-WROVER-KIT, please make sure that the board

microSD Card

. | ESP32 Pin microSD Signal
1 | MTDI/GPIO12 | DATA2
2 | MTCK/GPIO13 | CD/DATA3
3 | MTDO/GPIOI15 | CMD
4 | MTMS/GPIO14 | CLK
5 | GPIO2 DATAO
6 | GPIO4 DATAI
7 | GPIO21 Card Detect
. | ESP32 Pin | LCD Signal
1 | GPIO18 RESET
2 | GPIOI19 SCL
3 | GP1021 D/C
4 | GPIO22 CS
5 | GPIO23 SDA
6 | GPIO25 SDO
7 | GPIO5 Backlight

is in good condition with no obvious signs of damage.

Initial Setup Please set only the following jumpers shown in the pictures below:

* Select USB as the power source using the jumper block JP7.
¢ Enable UART communication using the jumper block JP2.

Enable UART communication

Do not install any other jumpers.

Turn the Power Switch to ON, and the 5 V Power On LED should light up.

Now to Development Please proceed to Ger Started, where Section Installation will quickly help you set up the

development environment and then flash an example project onto your board.

A Board Support Package can be found in IDF Component Registry.

Espressif Systems

16

Release v5.1.4-397-gc98f32ecb9
Submit Document Feedback



https://components.espressif.com/component/espressif/esp_wrover_kit
https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.1.4-397-gc98f32ecb9

Chapter 1. Get Started

The application examples that use some hardware specific to your ESP-WROVER-KIT can be found below.

¢ On-board LCD example: peripherals/spi_master/lcd
* SD card slot example: storage/sd_card
» Camera connector example: https://github.com/espressif/esp32-camera

Related Documents

¢ ESP-WROVER-KIT V4.1 schematic (PDF)

¢ ESP-WROVER-KIT V4.1 layout (DXF) may be opened online with Autodesk Viewer
¢ ESP32 Datasheet (PDF)

* ESP32-WROVER-E Datasheet (PDF)

» JTAG Debugging

* Hardware Reference

ESP-WROVER-KIT V3 Getting Started Guide

This guide shows how to get started with the ESP-WROVER-KIT V3 development board and also provides infor-
mation about its functionality and configuration options. For the description of other ESP-WROVER-KIT versions,
please check Hardware Reference.

What You Need

e ESP-WROVER-KIT V3 board
e USB 2.0 cable (A to Micro-B)
¢ Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Overview ESP-WROVER-KIT is an ESP32-based development board produced by Espressif. This board features
an integrated LCD screen and microSD card slot.

ESP-WROVER-KIT comes with the following ESP32 modules:

« ESP32-WROOM-32
* ESP32-WROVER series

Its another distinguishing feature is the embedded FTDI FT2232HL chip - an advanced multi-interface USB bridge.
This chip enables to use JTAG for direct debugging of ESP32 through the USB interface without a separate JTAG
debugger. ESP-WROVER-KIT makes development convenient, easy, and cost-effective.

Most of the ESP32 1/0O pins are broken out to the board's pin headers for easy access.

Note: The version with the ESP32-WROVER module uses ESP32's GPIO16 and GPIO17 as chip
select and clock signals for PSRAM. By default, the two GPIOs are not broken out to the board's pin
headers in order to ensure reliable performance.

Functionality Overview The block diagram below shows the main components of ESP-WROVER-KIT and their
interconnections.

Functional Description The following two figures and the table below describe the key components, interfaces,
and controls of the ESP-WROVER-KIT board.

The table below provides description in the following manner:

« Starting from the first picture's top right corner and going clockwise
¢ Then moving on to the second picture
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Fig. 9: ESP-WROVER-KIT block diagram

Key Component

Description

32.768 kHz

External precision 32.768 kHz crystal oscillator serves as a clock with low-power
consumption while the chip is in Deep-sleep mode.

OR

Zero-ohm resistor intended as a placeholder for a current shunt, can be desoldered
or replaced with a current shunt to facilitate the measurement of ESP32's current
consumption in different modes.

ESP32 Module

Either ESP32-WROOM-32 or ESP32-WROVER with an integrated ESP32. The
ESP32-WROVER module features all the functions of ESP32-WROOM-32 and
integrates an external 32-MBit PSRAM for flexible extended storage and data pro-
cessing capabilities.

FT2232

The FT2232 chip serves as a multi-protocol USB-to-serial bridge which can be pro-
grammed and controlled via USB to provide communication with ESP32. FT2232
also features USB-to-JTAG interface which is available on channel A of the chip,
while USB-to-serial is on channel B. The FT2232 chip enhances user-friendliness
in terms of application development and debugging. See ESP-WROVER-KIT V3
schematic.

UART

Serial port. The serial TX/RX signals of FT2232 and ESP32 are broken out to the
inward and outward sides of JP11 respectively. By default, these pairs of pins are
connected with jumpers. To use ESP32's serial interface, remove the jumpers and
connect another external serial device to the respective pins.

SPI

By default, ESP32 uses its SPI interface to access flash and PSRAM memory inside
the module. Use these pins to connect ESP32 to another SPI device. In this case,
an extra chip select (CS) signal is needed. Please note that the interface voltage for
the version with ESP32-WROVER is 1.8V, while that for the version with ESP32-
WROOM-32 is 3.3V.

CTS/RTS

Serial port flow control signals: the pins are not connected to the circuitry by default.
To enable them, short the respective pins of JP14 with jumpers.

JTAG

JTAG interface. JTAG signals of FT2232 and ESP32 are broken out to the inward
and outward sides of JP8 respectively. By default, these pairs of pins are discon-
nected. To enable JTAG, short the respective pins with jumpers as shown in Section
Setup Options.

EN

Reset button.

Boot

Download button. Holding down Boot and then pressing EN initiates Firmware
Download mode for downloading firmware through the serial port.

USB

USB interface. Power supply for the board as well as the communication interface

between a computer and the board.
Powx O Of 1 oooline to

- Power Key
Espressif Systems
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Power suppiRBEEHIQRMRBI TIREHARLEaN be powered either via USB or via the
5V Input interface. Select the power source with a jumper. For more details, see
Section Serup Options, jumper header JP7.
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Fig. 10: ESP-WROVER-KIT board layout - front
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Fig. 11: ESP-WROVER-KIT board layout - back
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Setup Options There are five jumper blocks available to set up the board functionality. The most frequently
required options are listed in the table below.
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Header Description of Functionality

JP7 Power ESP-WROVER-KIT via an external power
supply

JP7 Power ESP-WROVER-KIT via USB
JP8 Enable JTAG functionality
1 panl o = lmum
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Allocation of ESP32 Pins Some pins / terminals of ESP32 are allocated for use with the onboard or external
hardware. If that hardware is not used, e.g., nothing is plugged into the Camera (JP4) header, then these GPIOs can
be used for other purposes.

Some of the pins, such as GPIO0 or GPIO2, have multiple functions and some of them are shared among onboard
and external peripheral devices. Certain combinations of peripherals cannot work together. For example, it is not
possible to do JTAG debugging of an application that is using SD card, because several pins are shared by JTAG and
the SD card slot.

In other cases, peripherals can coexist under certain conditions. This is applicable to, for example, LCD screen and
SD card that share only a single pin GPIO21. This pin is used to provide D/C (Data / Control) signal for the LCD as
well as the CD (Card Detect) signal read from the SD card slot. If the card detect functionality is not essential, then
it may be disabled by removing R167, so both LCD and SD may operate together.

For more details on which pins are shared among which peripherals, please refer to the table in the next section.

Main I/0 Connector /JP1 The JP1 connector consists of 14x2 male pins whose functions are shown in the middle
two "I/O" columns of the table below. The two "Shared With" columns on both sides describe where else on the board
a certain GPIO is used.

Shared With I/0 I/O Shared With

n/a 3.3V | GND | n/a

NC/XTAL 1032 | 1033 | NC/XTAL

JTAG, microSD 1012 | 1013 | JTAG, microSD

JTAG, microSD 1014 | 1027 | Camera

Camera 1026 | 1025 | Camera, LCD

Camera 1035 | 1034 | Camera

Camera 1039 | 1036 | Camera

JTAG EN 1023 | Camera, LCD

Camera, LCD 1022 | 1021 | Camera, LCD, microSD
Camera, LCD 1019 | 1018 | Camera, LCD

Camera, LCD 105 1017 | PSRAM

PSRAM 1016 | 104 LED, Camera, microSD
Camera, LED, Boot | 100 102 LED, microSD

JTAG, microSD 1015 | 5V

Legend:

e NC/XTAL - 32.768 kHz Oscillator

e JTAG - JTAG /JP8

¢ Boot - Boot button / SW2

e Camera - Camera / JP4

e LED - RGB LED

e microSD - microSD Card / J4

« LCD-LCD /U5

* PSRAM - only in case ESP32-WROVER is installed

32.768 kHz Oscillator

. | ESP32 Pin
1 | GP1032
2 | GPIO33

Note: Since GPIO32 and GPIO33 are connected to the oscillator by default, they are not connected to the JP1 I/O
connector to maintain signal integrity. This allocation may be changed from the oscillator to JP1 by desoldering the
zero-ohm resistors from positions R11 / R23 and re-soldering them to positions R12 / R24.
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SPI Flash / JP13

ESP32 Pin
CLK / GP10O6
SDO / GP1O7
SD1 / GPIOS
SD2 / GPIO9
SD3 / GPIO10
CMD / GPIO11

AN N | W =]

Important: The module's flash bus is connected to the jumper block JP13 through zero-ohm resistors R140 ~ R145.
If the flash memory needs to operate at the frequency of 80 MHz, for reasons such as improving the integrity of bus
signals, you can desolder these resistors to disconnect the module's flash bus from the pin header JP13.

JTAG / JP8 i i
. | ESP32 Pin JTAG Signal
1 | EN TRST_N
2 | MTMS /GPIO14 | TMS
3 | MTDO/GPIO15 | TDO
4 | MTDI/GPIO12 | TDI
5 | MTCK/GPIO13 | TCK
Camera / JP4 _ _
. ESP32 Pin | Camera Signal
1 n/a 3.3V
2 n/a Ground
3 GPIO27 SIO_C / SCCB Clock
4 GPIO26 SIO_D / SCCB Data
5 GPIO25 VSYNC / Vertical Sync
6 GPIO23 HREF / Horizontal Reference
7 GPIO22 PCLK / Pixel Clock
8 GPIO21 XCLK / System Clock
9 GPIO35 D7 / Pixel Data Bit 7
10 | GPIO34 D6 / Pixel Data Bit 6
11 | GPIO39 D5 / Pixel Data Bit 5
12 | GPIO36 D4 / Pixel Data Bit 4
13 | GPIOI9 D3 / Pixel Data Bit 3
14 | GPIO18 D2 / Pixel Data Bit 2
15 | GPIOS D1 / Pixel Data Bit 1
16 | GPIO4 DO / Pixel Data Bit 0
17 | GPIOO RESET / Camera Reset
18 | n/a PWDN / Camera Power Down
¢ Signals DO .. D7 denote camera data bus
RGB LED
. | ESP32 Pin | RGB LED
1 | GPIOO Red
GPIO2 Green
3 | GPIO4 Blue
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microSD Card

. | ESP32 Pin microSD Signal
1 | MTDI/GPIO12 | DATA2
2 | MTCK /GPIO13 | CD/DATA3
3 | MTDO/ GPIO15 | CMD
4 | MTMS/GPIO14 | CLK
5 | GPIO2 DATAO
6 | GPIO4 DATAI
7 | GPIO21 CD
LCD /U5
. | ESP32 Pin | LCD Signal
1 | GPIO18 RESET
2 | GPIO19 SCL
3 | GPIO21 D/C
4 | GPIO22 CS
5 | GPIO23 SDA
6 | GPIO25 SDO
7 | GPIO5 Backlight

Start Application Development Before powering up your ESP-WROVER-KIT, please make sure that the board

is in good condition with no obvious signs of damage.

Initial Setup Please set only the following jumpers shown in the pictures below:

* Select USB as the power source using the jumper block JP7.
¢ Enable UART communication using the jumper block JP11.

e

Enabl

UART communication

Do not install any other jumpers.

Turn the Power Switch to ON, the 5V Power On LED should light up.

Now to Development Please proceed to Ger Started, where Section Installation will quickly help you set up the

development environment and then flash an example project onto your board.
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Related Documents

¢ ESP-WROVER-KIT V3 schematic (PDF)
¢ ESP32 Datasheet (PDF)

¢ ESP32-WROVER Datasheet (PDF)

¢ ESP32-WROOM-32 Datasheet (PDF)

e JTAG Debugging

* Hardware Reference

ESP-WROVER-KIT V2 Getting Started Guide

This guide shows how to get started with the ESP-WROVER-KIT V2 development board and also provides infor-
mation about its functionality and configuration options. For the description of other ESP-WROVER-KIT versions,
please check Hardware Reference.

What You Need

¢ ESP-WROVER-KIT V2 board
e USB 2.0 cable (A to Micro-B)
¢ Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Overview ESP-WROVER-KIT is an ESP32-based development board produced by Espressif. This board features
an integrated LCD screen and microSD card slot.

ESP-WROVER-KIT comes with the following ESP32 modules:

*« ESP32-WROOM-32
e ESP32-WROVER series

Its another distinguishing feature is the embedded FTDI FT2232HL chip - an advanced multi-interface USB bridge.
This chip enables to use JTAG for direct debugging of ESP32 through the USB interface without a separate JTAG
debugger. ESP-WROVER-KIT makes development convenient, easy, and cost-effective.

Most of the ESP32 I/0O pins are broken out to the board's pin headers for easy access.

Note: The version with the ESP32-WROVER module uses ESP32's GPIO16 and GPIO17 as chip
select and clock signals for PSRAM. By default, the two GPIOs are not broken out to the board's pin
headers in order to ensure reliable performance.

Functionality Overview The block diagram below shows the main components of ESP-WROVER-KIT and their
interconnections.

Functional Description The following two figures and the table below describe the key components, interfaces,
and controls of the ESP-WROVER-KIT board.

The table below provides description in the following manner:

» Starting from the first picture's top right corner and going clockwise
¢ Then moving on to the second picture
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EZPROM

32.768KHz
crystal

1110 expand
ChannelA T
USB 3.2inch
Connector
1 Camera
1 MicroSD
USB_5v
EXT 5V RGB LED
Fig. 12: ESP-WROVER-KIT block diagram
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Fig. 13: ESP-WROVER-KIT board layout - front
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Fig. 14: ESP-WROVER-KIT board layout - back
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Key Component

Description

32.768 kHz

External precision 32.768 kHz crystal oscillator serves as a clock with low-power
consumption while the chip is in Deep-sleep mode.

ESP32 Module

Either ESP32-WROOM-32 or ESP32-WROVER with an integrated ESP32. The
ESP32-WROVER module features all the functions of ESP32-WROOM-32 and
integrates an external 32-MBit PSRAM for flexible extended storage and data pro-
cessing capabilities.

CTS/RTS

Serial port flow control signals: the pins are not connected to the circuitry by default.
To enable them, short the respective pins of JP14 with jumpers.

UART

Serial port. The serial TX/RX signals of FT2232 and ESP32 are broken out to the
inward and outward sides of JP11 respectively. By default, these pairs of pins are
connected with jumpers. To use ESP32's serial interface, remove the jumpers and
connect another external serial device to the respective pins.

SPI

By default, ESP32 uses its SPI interface to access flash and PSRAM memory inside
the module. Use these pins to connect ESP32 to another SPI device. In this case,
an extra chip select (CS) signal is needed. Please note that the interface voltage for
the version with ESP32-WROVER is 1.8V, while that for the version with ESP32-
WROOM-32is 3.3 V.

JTAG

JTAG interface. JTAG signals of FT2232 and ESP32 are broken out to the inward
and outward sides of JP8 respectively. By default, these pairs of pins are discon-
nected. To enable JTAG, short the respective pins with jumpers as shown in Section
Setup Options.

FT2232

The FT2232 chip serves as a multi-protocol USB-to-serial bridge which can be pro-
grammed and controlled via USB to provide communication with ESP32. FT2232
features USB-to-UART and USB-to-JTAG functionalities.

EN

Reset button.

Boot

Download button. Holding down Boot and then pressing EN initiates Firmware
Download mode for downloading firmware through the serial port.

USB

USB interface. Power supply for the board as well as the communication interface
between a computer and the board.

Power Select

Power supply selector interface. The board can be powered either via USB or via the
5 V Input interface. Select the power source with a jumper. For more details, see
Section Setup Options, jumper header JP7.

Power Key Power On/Off Switch. Toggling toward USB powers the board on, toggling away
from USB powers the board off.

5V Input The 5 V power supply interface can be more convenient when the board is operating
autonomously (not connected to a computer).

LDO NCP1117(1 A). 5V-t0-3.3V LDO. NCP1117 can provide a maximum current of 1
A. The LDO on the board has a fixed output voltage. Although, the user can install an
LDO with adjustable output voltage. For details, please refer to ESP-WROVER-KIT
V2 schematic.

Camera Camera interface, a standard OV7670 camera module.

RGB Red, green and blue (RGB) light emitting diodes (LEDs), can be controlled by pulse
width modulation (PWM).

1/0 All the pins on the ESP32 module are broken out to pin headers. You can program

ESP32 to enable multiple functions, such as PWM, ADC, DAC, 12C, 128, SPI, etc.

microSD Card

microSD card slot for data storage: when ESP32 enters the download mode, GP102
cannot be held high. However, a pull-up resistor is required on GPIO2 to enable the
microSD Card. By default, GPIO2 and the pull-up resistor R153 are disconnected.
To enable the SD Card, use jumpers on JP1 as shown in Section Setup Options.

LCD

Support for mounting and interfacing a 3.2” SPI (standard 4-wire Serial Peripheral
Interface) LCD, as shown on figure ESP- WROVER-KIT board layout - back.

Setup Options There are five jumper blocks available to set up the board functionality. The most frequently
required options are listed in the table below.
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Header

Jumper Setting

JP1

JP1

JP7

JP7

Egprg:ssif S ‘.

Description of Functionality

Enable pull up for the microSD Card

Assert GPIO2 low during each download (by jumping it to

GPIO0)

Power ESP-WROVER-KIT via an external power supply

fﬂl'rs JEILAL.
8 [ = nSRST

Power ESP-WROVER-KIT via USB

EnablB9TAG functionality

=al PN =
pocumentre

Release v5.1.4-397-gc98f32ecb9



https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.1.4-397-gc98f32ecb9

Chapter 1. Get Started

Start Application Development Before powering up your ESP-WROVER-KIT, please make sure that the board
is in good condition with no obvious signs of damage.

Initial Setup Please set only the following jumpers shown in the pictures below:

* Select USB as the power source using the jumper block JP7.
¢ Enable UART communication using the jumper block JP11.

Enable UART communication

Power up from USB port

Do not install any other jumpers.

Turn the Power Switch to ON, the SV Power On LED should light up.

Now to Development Please proceed to Get Started, where Section Installation will quickly help you set up the
development environment and then flash an example project onto your board.

Related Documents

¢ ESP-WROVER-KIT V2 schematic (PDF)
¢ ESP32 Datasheet (PDF)
ESP32-WROVER Datasheet (PDF)
ESP32-WROOM-32 Datasheet (PDF)
JTAG Debugging

e Hardware Reference

ESP32-PICO-KIT V4 / V4.1 Getting Started Guide

This guide shows how to get started with the ESP32-PICO-KIT V4/V4.1 mini development board. For the description
of other ESP32-PICO-KIT versions, please check Hardware Reference.

This particular description covers ESP32-PICO-KIT V4 and V4.1. The difference is the upgraded USB-UART
bridge from CP2102 in V4 with up to 1 Mbps transfer rates to CP2102N in V4.1 with up to 3 Mbps transfer rates.

What You Need

e ESP32-PICO-KIT mini development board
» USB 2.0 A to Micro B cable
* Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Espressif Systems 31 Release v5.1.4-397-gc98f32ecb9
Submit Document Feedback


https://dl.espressif.com/dl/schematics/ESP-WROVER-KIT_SCH-2.pdf
https://www.espressif.com/sites/default/files/documentation/esp32_datasheet_en.pdf
https://espressif.com/sites/default/files/documentation/esp32-wrover_datasheet_en.pdf
https://espressif.com/sites/default/files/documentation/esp32-wroom-32_datasheet_en.pdf
https://www.espressif.com/en/company/documents/documentation_feedback?docId=4287&sections=&version=Release v5.1.4-397-gc98f32ecb9

Chapter 1. Get Started

Overview ESP32-PICO-KIT is an ESP32-based mini development board produced by Espressif.

The core of this board is ESP32-PICO-D4 - a System-in-Package (SiP) module with complete Wi-Fi and Bluetooth
functionalities. Compared to other ESP32 modules, ESP32-PICO-D4 integrates the following peripheral components
in one single package, which otherwise would need to be installed separately:

¢ 40 MHz crystal oscillator
* 4 MB flash

* Filter capacitors

* RF matching links

This setup reduces the costs of additional external components as well as the cost of assembly and testing and also
increases the overall usability of the product.

The development board features a USB-UART Bridge circuit which allows developers to connect the board to a
computer's USB port for flashing and debugging.

All the IO signals and system power on ESP32-PICO-D4 are led out to two rows of 20 x 0.1" header pads on both sides
of the development board for easy access. For compatibility with Dupont wires, 2 x 17 header pads are populated
with two rows of male pin headers. The remaining 2 x 3 header pads beside the antenna are not populated. These
pads may be populated later by the user if required.

Note:

1. There are two versions of ESP32-PICO-KIT boards, respectively with male headers and female headers. In
this guide, the male header version is taken as an example.

2. The 2 x 3 pads not populated with pin headers are connected to the flash memory embedded in the ESP32-
PICO-D4 SiP module. For more details, see module's datasheet in Related Documents.

Functionality Overview The block diagram below shows the main components of ESP32-PICO-KIT and their
interconnections.

\l/ 00000000000 OGOGOGEOGEOO O

S S S S S S S S SSSSSSSS Pin Header
DR/DOM
TURX USB Bridget / -
5V -
3.3V USE Part
LDO Regulator
EN ) (BOOT — Sighal

= Power

SONSNANNNSNNNNNNNNN
000000000 OOEOGOGEOG®EO®EO®OOE

Pin Header

Fig. 15: ESP32-PICO-KIT block diagram
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Functional Description The following figure and the table below describe the key components, interfaces, and
controls of the ESP32-PICO-KIT board.

ESP32-PICO-D4 LDO USB-to-UART Bridge

] gL ¥ AR 1AF 33 o » BN GAU 3VD

}iﬁﬂ_ﬂﬂﬂgl
' YT .
L |
t Micro USB Port
e

E .; .
[}
A L
3 Power On LED

/O Connector

Fig. 16: ESP32-PICO-KIT board layout (with female headers)

Below is the description of the items identified in the figure starting from the top left corner and going clockwise.

Key Component Description

ESP32-PICO-D4 Standard ESP32-PICO-D4 module soldered to the ESP32-PICO-KIT board. The
complete ESP32 system on a chip (ESP32 SoC) has been integrated into the SiP
module, requiring only an external antenna with LC matching network, decoupling
capacitors, and a pull-up resistor for EN signals to function properly.

LDO 5V-t0-3.3V Low dropout voltage regulator (LDO).

USB-UART bridge Single-chip USB-UART bridge: CP2102 in V4 provides up to 1 Mbps transfer rates
and CP2102N in V4.1 offers up to 3 Mbps transfers rates.

Micro USB Port USB interface. Power supply for the board as well as the communication interface
between a computer and the board.

5V Power On LED This red LED turns on when power is supplied to the board. For details, see the
schematics in Related Documents.

/0 All the pins on ESP32-PICO-D4 are broken out to pin headers. You can program

ESP32 to enable multiple functions, such as PWM, ADC, DAC, 12C, 128, SPI, etc.
For details, please see Section Pin Descriptions.

BOOT Button Download button. Holding down Boot and then pressing EN initiates Firmware
Download mode for downloading firmware through the serial port.
EN Button Reset button.

Power Supply Options There are three mutually exclusive ways to provide power to the board:

* Micro USB port, default power supply
* 5V / GND header pins
¢ 3V3/ GND header pins

Warning: The power supply must be provided using one and only one of the options above, otherwise the
board and/or the power supply source can be damaged.
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Pin Descriptions The two tables below provide the Name and Function of I/O header pins on both sides of the
board, see ESP32-PICO-KIT board layout (with female headers). The pin numbering and header names are the same
as in the schematic given in Related Documents.
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Header J2

No. Name Type Function

1 FLASH_SD1 (FSD1) 1/0
GPIOS, SD_DATALI,
SPID, HS1_DATATI1 (See
1), U2CTS

2 FLASH_SD3 (FSD3) I/0
GPIO7, SD_DATADO,
SPIQ, HS1_DATAO (See
1), U2RTS

3 FLASH_CLK (FCLK) 1/0
GP106, SD_CLK,
SPICLK, HS1_CLK (See
1), UICTS

4 1021 1/0
GPIO21, VSPIHD,
EMAC_TX_EN

5 1022 /0
GPIO22, VSPIWP,
UORTS, EMAC_TXD1

6 1019 1/0
GPIO19, VSPIQ,
UOCTS, EMAC_TXDO

7 1023 /0
GPIO23, VSPID,
HS1_STROBE

8 1018 /0
GPIO18, VSPICLK,
HS1_DATA7

9 105 /0
GPIOS5, VSPICSO,
HS1_DATAGS,
EMAC_RX_CLK

10 1010 I/0
GPIO10, SD_DATAZ3,
SPIWP, HS1_DATA3,
UITXD

11 109 I/0

GPIO9, SD_DATA?2,
SPIHD, HS1_DATA2,
UIRXD
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Header J3

No.

Name

Type

Function

FLASH_CS (FCS)

I/0

GPIO16, HS1_DATA4
(See 1), U2RXD,
EMAC_CLK_OUT

FLASH_SDO (FSDO0)

I/0

GPIO17, HS1_DATAS
(See 1), U2TXD,
EMAC_CLK_OUT_180

FLASH_SD2 (FSD2)

I/0

GPIO11, SD_CMD,
SPICS0, HS1_CMD (See
1), UIRTS

SENSOR_VP (FSVP)

GPIO36, ADC1_CHO,
RTC_GPIOO

SENSOR_VN (FSVN)

GPIO39, ADC1_CH3,
RTC_GPIO3

1025

I/0

GPIO25, DAC_1,
ADC2_CHS,
RTC_GPIO6,
EMAC_RXDO

1026

I/0

GPI026, DAC_2,
ADC2_CH9,
RTC_GPIO7,
EMAC_RXD1

1032

I/0

32K_XP (See 2a) ,
ADCI1_CH4, TOUCHS9,
RTC_GPIO9

1033

I/0

32K_XN (See 2b) ,
ADCI1_CHS5, TOUCHS,
RTC_GPIOS

10

1027

I/0

GPIO27, ADC2_CH7,
TOUCH?7,
RTC_GPIO17

EMAC_RX DV
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Note:

This pin is connected to the flash pin of ESP32-PICO-D4.

32.768 kHz crystal oscillator: a) input, b) output.

This pin is connected to the pin of the USB bridge chip on the board.

The operating voltage of ESP32-PICO-KIT’ s embedded SPIflash is 3.3 V. Therefore, the strapping pin MTDI
should hold bit zero during the module power-on reset. If connected, please make sure that this pin is not held

up on reset.

b

ESP32-PICO-KIT @ ESPRESSIF

Fig. 17: ESP32-PICO-KIT Pin Layout (click to enlarge)

Pin Layout

Start Application Development Before powering up your ESP32-PICO-KIT, please make sure that the board is
in good condition with no obvious signs of damage.

After that, proceed to Get Started, where Section Installation will quickly help you set up the development environment
and then flash an example project onto your board.

Board Dimensions The dimensions are 52 x 20.3 x 10 mm (2.1" x 0.8" x 0.4").
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Fig. 18: ESP32-PICO-KIT dimensions - back (with male headers)
For the board physical construction details, please refer to its Reference Design listed below.
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L 2 4

Fig. 19: ESP32-PICO-KIT dimensions - side (with male headers)

Related Documents

» ESP32-PICO-KIT V4 schematic (PDF)

» ESP32-PICO-KIT V4.1 schematic (PDF)

* ESP32-PICO-KIT Reference Design containing OrCAD schematic, PCB layout, gerbers and BOM
* ESP32-PICO-D4 Datasheet (PDF)

* Hardware Reference

ESP32-PICO-KIT V3 Getting Started Guide

This guide shows how to get started with the ESP32-PICO-KIT V3 mini development board. For the description of
other ESP32-PICO-KIT versions, please check Hardware Reference.

What You Need

e ESP32-PICO-KIT V3 mini development board
* USB 2.0 A to Micro B cable
¢ Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Overview ESP32-PICO-KIT V3 is an ESP32-based mini development board produced by Espressif. The core of
this board is ESP32-PICO-D4 - a System-in-Package (SiP) module.

The development board features a USB-UART Bridge circuit, which allows developers to connect the board to a
computer's USB port for flashing and debugging.

All the IO signals and system power on ESP32-PICO-D4 are led out to two rows of 20 x 0.1" header pads on both
sides of the development board for easy access.

Functional Description The following figure and the table below describe the key components, interfaces, and
controls of the ESP32-PICO-KIT V3 board.

Below is the description of the items identified in the figure starting from the top left corner and going clockwise.
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Fig. 20: ESP32-PICO-KIT V3 board layout
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Key Component Description

ESP32-PICO-D4 Standard ESP32-PICO-D4 module soldered to the ESP32-PICO-KIT V3 board.
The complete ESP32 system on a chip (ESP32 SoC) has been integrated into the
SiP module, requiring only an external antenna with LC matching network, decou-
pling capacitors, and a pull-up resistor for EN signals to function properly.

LDO 5V-t0-3.3V Low dropout voltage regulator (LDO).

USB-UART bridge Single-chip USB-UART bridge provides up to 1 Mbps transfers rates.

Micro USB Port USB interface. Power supply for the board as well as the communication interface
between a computer and the board.

Power On LED This red LED turns on when power is supplied to the board.

/0 All the pins on ESP32-PICO-D4 are broken out to pin headers. You can program
ESP32 to enable multiple functions, such as PWM, ADC, DAC, 12C, 128, SPI, etc.

BOOT Button Download button. Holding down Boot and then pressing EN initiates Firmware
Download mode for downloading firmware through the serial port.

EN Button Reset button.

Start Application Development Before powering up your ESP32-PICO-KIT V3, please make sure that the board
is in good condition with no obvious signs of damage.

After that, proceed to Get Started, where Section Installation will quickly help you set up the development environment
and then flash an example project onto your board.

Related Documents

» ESP32-PICO-KIT V3 schematic (PDF)
¢ ESP32-PICO-D4 Datasheet (PDF)
* Hardware Reference

ESP32-Ethernet-Kit V1.2 Getting Started Guide

This guide shows how to get started with the ESP32-Ethernet-Kit development board and also provides information
about its functionality and configuration options.

The ESP32-Ethernet-Kit is an Ethernet-to-Wi-Fi development board that enables Ethernet devices to be intercon-
nected over Wi-Fi. At the same time, to provide more flexible power supply options, the ESP32-Ethernet-Kit also
supports power over Ethernet (PoE).

What You Need

o ESP32-Ethernet-Kit V1.2 board
» USB 2.0 A to Micro B Cable
* Computer running Windows, Linux, or macOS

You can skip the introduction sections and go directly to Section Start Application Development.

Overview ESP32-Ethernet-Kit is an ESP32-based development board produced by Espressif.

It consists of two development boards, the Ethernet board A and the PoE board B. The Ethernet board (A) con-
tains Bluetooth/Wi-Fi dual-mode ESP32-WROVER-E module and IP101GRI, a Single Port 10/100 Fast Ethernet
Transceiver (PHY). The PoE board (B) provides power over Ethernet functionality. The A board can work indepen-
dently, without the board B installed.

For the application loading and monitoring, the Ethernet board (A) also features FTDI FT2232H chip - an advanced
multi-interface USB bridge. This chip enables to use JTAG for direct debugging of ESP32 through the USB interface
without a separate JTAG debugger.
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Fig. 21: ESP32-Ethernet-Kit V1.2 Overview (click to enlarge)
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Fig. 22: ESP32-Ethernet-Kit V1.2 (click to enlarge)
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Functionality Overview The block diagram below shows the main components of ESP32-Ethernet-Kit and their
interconnections.
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Fig. 23: ESP32-Ethernet-Kit block diagram (click to enlarge)

Functional Description The following figures and tables describe the key components, interfaces, and controls of
the ESP32-Ethernet-Kit.

Ethernet Bo