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This guide shows how to get started with the ESP-WROVER-KIT VƓ.Ɛ deveѴopment board and aѴso
provides informaঞon about its funcঞonaѴity and configuraঞon opঞons. For the descripঞon of other
ESP-WROVER-KIT versions, pѴease check ESPƒƑ Hardware Reference.
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ESP-WROVER-KIT VƓ.Ɛ board
USB Ƒ.Ə cabѴe A to Micro-B
Computer running Windows, Linux, or macOS

You can skip the introducঞon secঞons and go directѴy to Secঞon Start AppѴicaঞon DeveѴopment.
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ESP-WROVER-KIT is an ESPƒƑ-based deveѴopment board produced by Espressif.

ESP-WROVER-KIT features the foѴѴowing integrated components:

ESPƒƑ-WROVER-B moduѴe
LCD screen
MicroSD card sѴot

Its another disঞnguishing feature is the embedded FTDI FTƑƑƒƑHL chip - an advanced muѴঞ-
interface USB bridge. This chip enabѴes to use JTAG for direct debugging of ESPƒƑ through the
USB interface without a separate JTAG debugger. ESP-WROVER-KIT makes deveѴopment
convenient, easy, and cost-effecঞve.

Most of the ESPƒƑ I/O pins are broken out to the board’s pin headers for easy access.
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ESPƒƑ’s GPIOƐѵ and GPIOƐƕ are used as chip seѴect and cѴock signaѴs for PSRAM. By defauѴt,
the two GPIOs are not broken out to the board’s pin headers in order to ensure reѴiabѴe
performance.
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The bѴock diagram beѴow shows the main components of ESP-WROVER-KIT and their
interconnecঞons.
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The foѴѴowing two figures and the tabѴe beѴow describe the key components, interfaces, and
controѴs of the ESP-WROVER-KIT board.

ESPňWROVERňKIT boaud Ѳa�o�| ň fuom|
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The tabѴe beѴow provides descripঞon in the foѴѴowing manner:

Starঞng from the first picture’s top right corner and going cѴockwise
Then moving on to the second picture
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FTƑƑƒƑ The FTƑƑƒƑ chip serves as a muѴঞ-protocoѴ USB-to-seriaѴ bridge which c

ƒƑ.ƕѵѶ kHz ExternaѴ precision ƒƑ.ƕѵѶ kHz crystaѴ osciѴѴator serves as a cѴock with Ѵow

ƏR Zero-ohm resistor intended as a pѴacehoѴder for a current shunt, can be d

ESPƒƑ-WROVER-B This ESPƒƑ moduѴe features ѵƓ-Mbit PSRAM for flexibѴe extended storag

Diagnosঞc LEDs Four red LEDs connected to the GPIO pins of FTƑƑƒƑ. Intended for futur

UART SeriaѴ port. The seriaѴ TX/RX signaѴs of FTƑƑƒƑ and ESPƒƑ are broken ou

SPI By defauѴt, ESPƒƑ uses its SPI interface to access flash and PSRAM memo

CTS/RTS SeriaѴ port flow controѴ signaѴs: the pins are not connected to the circuitry

JTAG JTAG interface. JTAG signaѴs of FTƑƑƒƑ and ESPƒƑ are broken out to the

USB Port USB interface. Power suppѴy for the board as weѴѴ as the communicaঞon 

EN Bu�on Reset bu�on.

Boot Bu�on DownѴoad bu�on. HoѴding down Boo| and then pressing EN iniঞates Firm

Power Switch Power On/Off Switch. ToggѴing toward the Boo| bu�on powers the board

Power SeѴector Power suppѴy seѴector interface. The board can be powered either via US

ƔV Input ƔV power suppѴy interface for a standard coaxiaѴ power connector, Ɣ.Ɣ x 

ƔV Power On LED This red LED turns on when power is suppѴied to the board, either from U

LDO NCPƐƐƐƕŐƐAő. ƔV-to-ƒ.ƒV LDO. NCPƐƐƐƕ can provide a maximum curre

Camera Connector Camera interface, a standard OVƕѵƕƏ camera moduѴe.

RGB LED Red, green and bѴue ŐRGBő Ѵight emiমng diodes ŐLEDső, can be controѴѴed 

I/O Connector AѴѴ the pins on the ESPƒƑ moduѴe are broken out to pin headers. You can 
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There are three jumper bѴocks avaiѴabѴe to set up the board funcঞonaѴity. The most frequentѴy
required opঞons are Ѵisted in the tabѴe beѴow.

Headeu J�lreu Seমmg Devcuirঞom of F�mcঞomaѴi|�

JPƕ Power ESP-WROVER-KIT via an externaѴ power suppѴy

JPƕ Power ESP-WROVER-KIT via USB

JPƑ EnabѴe JTAG funcঞonaѴity

JPƑ EnabѴe UART communicaঞon

JPƐƓ EnabѴe RTS/CTS flow controѴ for seriaѴ communicaঞon
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Some pins / terminaѴs of ESPƒƑ are aѴѴocated for use with the onboard or externaѴ hardware. If that
hardware is not used, e.g., nothing is pѴugged into the Camera ŐJPƓő header, then these GPIOs can
be used for other purposes.

Some of the pins, such as GPIOƏ or GPIOƑ, have muѴঞpѴe funcঞons and some of them are shared
among onboard and externaѴ peripheraѴ devices. Certain combinaঞons of peripheraѴs cannot work
together. For exampѴe, it is not possibѴe to do JTAG debugging of an appѴicaঞon that is using SD
card, because severaѴ pins are shared by JTAG and the SD card sѴot.

In other cases, peripheraѴs can coexist under certain condiঞons. This is appѴicabѴe to, for exampѴe,
LCD screen and SD card that share onѴy a singѴe pin GPIOƑƐ. This pin is used to provide D/C ŐData
/ ControѴő signaѴ for the LCD as weѴѴ as the CD ŐCard Detectő signaѴ read from the SD card sѴot. If
the card detect funcঞonaѴity is not essenঞaѴ, then it may be disabѴed by removing RƐѵƕ, so both
LCD and SD may operate together.

For more detaiѴs on which pins are shared among which peripheraѴs, pѴease refer to the tabѴe in the
next secঞon.
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MicroSD Card SѴot UsefuѴ for deveѴoping appѴicaঞons that access MicroSD card for data stor

LCD Support for mounঞng and interfacing a ƒ.Ƒ” SPI Őstandard Ɠ-wire SeriaѴ Pe



MCKP I/O CQPPGEVQT / JP1

The JPƐ connector consists of ƐƓxƑ maѴe pins whose funcঞons are shown in the middѴe two “I/O”
coѴumns of the tabѴe beѴow. The two “Shared With” coѴumns on both sides describe where eѴse on
the board a certain GPIO is used.

Shaued Wi|h IņO IņO Shaued Wi|h

n/a ƒ.ƒV GND n/a

NC/XTAL IOƒƑ IOƒƒ NC/XTAL

JTAG, MicroSD IOƐƑ IOƐƒ JTAG, MicroSD

JTAG, MicroSD IOƐƓ IOƑƕ Camera

Camera IOƑѵ IOƑƔ Camera, LCD

Camera IOƒƔ IOƒƓ Camera

Camera IOƒƖ IOƒѵ Camera

JTAG EN IOƑƒ Camera, LCD

Camera, LCD IOƑƑ IOƑƐ Camera, LCD, MicroSD

Camera, LCD IOƐƖ IOƐѶ Camera, LCD

Camera, LCD IOƔ IOƐƕ PSRAM

PSRAM IOƐѵ IOƓ LED, Camera, MicroSD

Camera, LED, Boot IOƏ IOƑ LED, MicroSD

JTAG, MicroSD IOƐƔ ƔV

Legend:

NC/XTAL - ƒƑ.ƕѵѶ kHz OsciѴѴator
JTAG - JTAG / JPƑ
Boot - Boot bu�on / SWƑ
Camera - Camera / JPƓ
LED - RGB LED
MicroSD - MicroSD Card / JƓ
LCD - LCD / UƔ
PSRAM - ESPƒƑ-WROVER-B’s PSRAM

32.768 MH\ OUEKNNCVQT

ĺ ESPƒƑ Pim

Ɛ GPIOƒƑ

Ƒ GPIOƒƒ
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Since GPIOƒƑ and GPIOƒƒ are connected to the osciѴѴator by defauѴt, they are not connected to
the JPƐ I/O connector to maintain signaѴ integrity. This aѴѴocaঞon may be changed from the
osciѴѴator to JPƐ by desoѴdering the zero-ohm resistors from posiঞons RƐƐ / RƑƒ and re-
soѴdering them to posiঞons RƐƑ / RƑƓ.

SPI FNCUJ / JP2



ĺ ESPƒƑ Pim

Ɛ CLK / GPIOѵ

Ƒ SDƏ / GPIOƕ

ƒ SDƐ / GPIOѶ

Ɠ SDƑ / GPIOƖ

Ɣ SDƒ / GPIOƐƏ

ѵ CMD / GPIOƐƐ
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The moduѴe’s flash bus is connected to the jumper bѴock JPƑ through zero-ohm resistors RƐƓƏ Ŝ
RƐƓƔ. If the flash memory needs to operate at the frequency of ѶƏ MHz, for reasons such as
improving the integrity of bus signaѴs, you can desoѴder these resistors to disconnect the
moduѴe’s flash bus from the pin header JPƑ.

JTAG / JP2

ĺ ESPƒƑ Pim JTAG SigmaѴ

Ɛ EN TRSTōN

Ƒ MTMS / GPIOƐƓ TMS

ƒ MTDO / GPIOƐƔ TDO

Ɠ MTDI / GPIOƐƑ TDI

Ɣ MTCK / GPIOƐƒ TCK

CCOGTC / JP4

ĺ ESPƒƑ Pim Caleua SigmaѴ

Ɛ n/a ƒ.ƒV

Ƒ n/a Ground

ƒ GPIOƑƕ SIOōC / SCCB CѴock

Ɠ GPIOƑѵ SIOōD / SCCB Data

Ɣ GPIOƑƔ VSYNC / VerঞcaѴ Sync

ѵ GPIOƑƒ HREF / HorizontaѴ Reference

ƕ GPIOƑƑ PCLK / PixeѴ CѴock

Ѷ GPIOƑƐ XCLK / System CѴock

Ɩ GPIOƒƔ Dƕ / PixeѴ Data Bit ƕ

ƐƏ GPIOƒƓ Dѵ / PixeѴ Data Bit ѵ

ƐƐ GPIOƒƖ DƔ / PixeѴ Data Bit Ɣ

ƐƑ GPIOƒѵ DƓ / PixeѴ Data Bit Ɠ

Ɛƒ GPIOƐƖ Dƒ / PixeѴ Data Bit ƒ

ƐƓ GPIOƐѶ DƑ / PixeѴ Data Bit Ƒ



ĺ ESPƒƑ Pim Caleua SigmaѴ

ƐƔ GPIOƔ DƐ / PixeѴ Data Bit Ɛ

Ɛѵ GPIOƓ DƏ / PixeѴ Data Bit Ə

Ɛƕ GPIOƏ RESET / Camera Reset

ƐѶ n/a PWDN / Camera Power Down

SignaѴs DƏ .. Dƕ denote camera data bus

RGB LED

ĺ ESPƒƑ Pim RGB LED

Ɛ GPIOƏ Red

Ƒ GPIOƑ Green

ƒ GPIOƓ BѴue

MKETQSD CCTF

ĺ ESPƒƑ Pim MicuoSD SigmaѴ

Ɛ MTDI / GPIOƐƑ DATAƑ

Ƒ MTCK / GPIOƐƒ CD / DATAƒ

ƒ MTDO / GPIOƐƔ CMD

Ɠ MTMS / GPIOƐƓ CLK

Ɣ GPIOƑ DATAƏ

ѵ GPIOƓ DATAƐ

ƕ GPIOƑƐ CD

LCD / U5

ĺ ESPƒƑ Pim LCD SigmaѴ

Ɛ GPIOƐѶ RESET

Ƒ GPIOƐƖ SCL

ƒ GPIOƑƐ D/C

Ɠ GPIOƑƑ CS

Ɣ GPIOƑƒ SDA

ѵ GPIOƑƔ SDO

ƕ GPIOƔ BackѴight
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Before powering up your ESP-WROVER-KIT, pѴease make sure that the board is in good condiঞon
with no obvious signs of damage.
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PѴease set onѴy the foѴѴowing jumpers shown in the pictures beѴow:

SeѴect USB as the power source using the jumper bѴock JPƕ.
EnabѴe UART communicaঞon using the jumper bѴock JPƑ.

Po�eu �r fuol USB rou| EmabѴe UART coll�micaঞom

Do not instaѴѴ any other jumpers.

Turn the Po�eu S�i|ch to ON, the ƔV Po�eu Om LED shouѴd Ѵight up.
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PѴease proceed to Get Started, where Secঞon InstaѴѴaঞon Step by Step wiѴѴ quickѴy heѴp you set up
the deveѴopment environment and then flash an exampѴe project onto your board.
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