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Access Bus
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2k

/R
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+3.3V

GPIO13\HSPI_CS

GPIO19\Green_1\VSPI_MISO

GPIO22\Red_1\LCD_DC
GPIO21\Red_0\LCD_RST

GPIO25\AUDIO
GPIO26\MOUSE_CLK

SD/MMC Card

GPIO1\U0TXD

GPIO18\Green_0\VSPI_SCK

GPIO15\VSync\I2C_SCL

GPIO27\MOUSE_DAT

GPIO14\HSPI_CLK

Bootstrapping Pins 
     Settings

Internal Bootstrapping Resistors

MTDI/GPIO12: Pull-Down

GPIO0: Pull-Up

GPIO2: Pull-Down

MTDO/GPIO15: Pull-Up

GPIO5: Pull-Up

Voltage of Internal LDO(VDD_SDIO)

Pin

Pin

Pin

Pin

Default

Default

Default

Default

3.3V 1.8V

0 1

Booting Mode

GPIO12/MTDI Pull-Down

GPIO0

Pull-Down

Pull-Up

SPI Flash Boot Download Boot

1

Don't-care

0

0

Debugging Log on U0TXD During Booting

U0TXD Toggling U0TXD Silent

GPIO15/MTDO Pull-Up 1 0

Timing of SDIO Slave

For more information refer to 
esp_wroom_32_datasheet_en.pdf.

Falling-edge:Output
Falling-edge:Input
Rising-edge:Output

Rising-edge:Input
Falling-edge:Output Rising-edge:Output

GPIO5

GPIO15/MTDO Pull-Up

Pull-Up

0

0

0

1

1

0

1

1

Rising-edge:Input

GPIO23\HSync\VSPI_MOSI

ESP_EN

GPIO32\KBD_DAT
GPIO33\KBD_CLK

GPI35\HSPI_MISO

R42 470k/R0402

L3 FB0805/600R/2A

C21 47uF/6.3V/20%/X5R/C0805

Software Selectable Pins

Signal Pin

EMAC_MDC_out

EMAC_MDI_in

EMAC_MDO_out

EMAC_CRS_out

Any GPIO

EMAC_COL_out

Interface

EMAC

I2C

I2CEXT0_SCL_in

I2CEXT0_SDA_in

I2CEXT1_SCL_in

I2CEXT1_SDA_in

I2CEXT0_SCL_out

I2CEXT0_SDA_out

I2CEXT1_SCL_out

I2CEXT1_SDA_out

Any GPIO

General
Purpose
SPI

HSPIQ_in/_out

HSPID_in/_out

HSPICLK_in/_out

HSPI_CS0_in/_out

HSPI_CS1_out

HSPI_CS2_out

VSPIQ_in/_out

VSPID_in/_out

VSPI_CS0_in/_out

VSPICLK_in/_out

VSPI_CS1_out

VSPI_CS2_out

Any GPIO

GPIO5\Blue_1\VSPI_CS

GPIO12\HSPI_MOSI

GPI39\U1CTS

GPIO4\Blue_0\I2C_SDA

FID1
Fiducial

FID3
Fiducial

FID5
Fiducial

FID2
Fiducial

FID4
Fiducial

FID6
Fiducial

Fiducials

ESP32-WROVER 
Notes:

CHARGING

GND

R21

10k/R0402

GND

C16

1u
F

/1
0V

/2
0%

/X
5R

/C
06

03

1.

1.

1. When ESP32-WROVER, take in mind that

2.

2.

2.

2.

2.

2.

2. GPIO6 to GPIO11 are connected to 

are not led out!

ESP32-WROOM-32
ESP32-WROVER &

GPIO16<27> and GPIO17<28> are not connected!

MODULEs

Note:

the SPI flash integrated on the module and

GND1

GPIO25/DAC_1/ADC2_CH8/RTC_GPIO6/EMAC_RXD0 10

GPIO26/DAC_2/ADC2_CH9/RTC_GPIO7/EMAC_RXD1 11

GPIO27/ADC2_CH7/TOUCH7/RTC_GPIO17/EMAC_RX_DV 12

GPIO14/ADC2_CH6/TOUCH6/RTC_GPIO16/MTMS/HSPICLK/HS2_CLK/SD_CLK/EMAC_TXD2 13

GPIO12/ADC2_CH5/TOUCH5/RTC_GPIO15/MTDI/HSPIQ/HS2_DATA2/SD_DATA2/EMAC_TXD3 14

GND15

GPIO13/ADC2_CH4/TOUCH4/RTC_GPIO14/MTCK/HSPID/HS2_DATA3/SD_DATA3/EMAC_RX_ER 16

NC 17

NC 18

NC 19

VDD33(3V3)2

NC 20

NC 21

NC 22

GPIO15/ADC2_CH3/TOUCH3/MTDO/HSPICS0/RTC_GPIO13/HS2_CMD/SD_CMD/EMAC_RXD3 23

GPIO2/ADC2_CH2/TOUCH2/RTC_GPIO12/HSPIWP/HS2_DATA0/SD_DATA0 24

GPIO0/ADC2_CH1/TOUCH1/RTC_GPIO11/CLK_OUT1/EMAC_TX_CLK 25

GPIO4/ADC2_CH0/TOUCH0/RTC_GPIO10/HSPIHD/HS2_DATA1/SD_DATA1/EMAC_TX_ER 26

NC(GPIO16/HS1_DATA4/U2RXD/EMAC_CLK_OUT) 27

NC(GPIO17/HS1_DATA5/U2TXD/EMAC_CLK_OUT_180) 28

GPIO5/VSPICS0/HS1_DATA6/EMAC_RX_CLK 29

EN3

GPIO18/VSPICLK/HS1_DATA7 30

GPIO19/VSPIQ/U0CTS/EMAC_TXD0 31

NC32

GPIO21/VSPIHD/EMAC_TX_EN 33

GPIO3/U0RXD/CLK_OUT2 34

GPIO1/U0TXD/CLK_OUT3/EMAC_RXD2 35

GPIO22/VSPIWP/U0RTS/EMAC_TXD1 36

GPIO23/VSPID/HS1_STROBE 37

GND38

THERMAL_PAD39

GPI36/SENSOR_VP/ADC1_CH0/RTC_GPIO0 4

GPI39/SENSOR_VN/ADC1_CH3/RTC_GPIO3 5

GPI34/ADC1_CH6/RTC_GPIO4 6

GPI35/ADC1_CH7/RTC_GPIO5 7

GPIO32/XTAL_32K_P/ADC1_CH4/TOUCH9/RTC_GPIO9 8

GPIO33/XTAL_32K_N/ADC1_CH5/TOUCH8/RTC_GPIO8 9

U8

ESP32-WROVER-IE

MH1

Mounting_Hole_NPTH

MH2

Mounting_Hole_NPTH

MH3

Mounting_Hole_NPTH

Mounting Holes
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R41

270R/R0402

C19
22uF/6.3V/20%/X5R/C0603

GND GND

GND

BUZZER

BUZZER
Red 1

GND 10

ID0/RES 11

ID1/SDA 12

HSync 13

VSync 14

ID3/SCL 15

Shield1 16

Shield2 17

Green 2

Blue 3

ID2/RES 4

GND 5

Red_RTN 6

Green_RTN 7

Blue_RTN 8

Key/PWR 9

VGA1

HDR15-3.08-14.5T/VGA15/14.5mm
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D6

1N4148W/SOD123

+5V

DAT2/RES1

13

CD/DAT3/CS2

CMD/DI3

VDD4

CLK/SCLK5
VSS6

DAT0/DO7

DAT1/RES8

9

MICRO_SD1

TFC-WPAPR-08-LF

GND
+3.3V

GND
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SHELL 0

GND A1

GND A12

VBUS A4

CC1 A5

DP1 A6

DN1 A7

SBU1 A8

VBUS A9

GND B1
GND B12

VBUS B4

CC2 B5

DP2 B6

DN2 B7

SBU2 B8

VBUS B9

USB-UART1

U
S

B
-C

-1
6P

-F
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40
-0

01
19

-A
52

-1
2)

GND

GND

R10 4.7k/R0402
UD+1

V310

UD-2

GND3 RTS# 4

CTS# 5

TNOW/DTR# 6

VCC7 TXD 8

RXD 9

U4

CH340X(MSOP-10)

C3

100nF/10V/10%/X7R/C0402

+3.3V

USB to UART

R7

1k/R0402

GPIO3\U0RXD
GPIO1\U0TXD

ESP_EN

GPIO3\U0RXD

+5V_USB

CC1
CC2

USB_D-

USB_D+

GND

GND

GPIO4\Blue_0\I2C_SDA
GPIO5\Blue_1\VSPI_CS

GPIO18\Green_0\VSPI_SCK
GPIO19\Green_1\VSPI_MISO
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R27 820R/R0603

R26 430R/1%/R0603

R25 820R/R0603

R24 430R/1%/R0603

R23 820R/R0603

R22 430R/1%/R0603

GPIO23\HSync\VSPI_MOSI
GPIO15\VSync\I2C_SCL

GPIO25\AUDIO
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GND

BUZZER

C20
100nF/10V/10%/X7R/C0402

R33
2.2k/R0402

GPIO32\KBD_DAT

GPIO33\KBD_CLK

+5V

5V
CK

GN

IO

NA

NA
1 1

2 2

3 3

4 4

5 5

6 6

NC1 7

NC2 8

SHIELD1 9

PS2_KEYBOARD1

MDR6_MINI-DIN

GND

PS2_CLK

PS2_DATA

GND
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10k/R0402

R20
10k/R0402

R28

120R/R0402

R29

120R/R0402

PS/2 Port 0 -> Keyboard

+5V

+5V

+5V

5V
CK

GN

IO

NA

NA
1 1

2 2

3 3

4 4

5 5

6 6

NC1 7

NC2 8

SHIELD1 9

PS2_MOUSE1

MDR6_MINI-DIN
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PS2_CLK

PS2_DATA
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C
18

10
0n

F
/1

0V
/1

0%
/X
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R34
10k/R0402

R35
10k/R0402

R38

120R/R0402

R39

120R/R0402

PS/2 Port 1 -> Mouse

GPIO26\MOUSE_CLK

GPIO27\MOUSE_DAT

MH4

Mounting_Hole_NPTH

D_Com

R43 10k/R0402
GND
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BATTERY
CHARGER

CHRGb 1

GND2

VBAT 3VCC4

PROG 5

U2

BL4054B-42TPRN(SOT23-5)

I(Bat) = 1000/Rprog = 100mA

GND

VBAT

GND

Recommended LI-PO battery:
https://www.olimex.com/Products/Power/BATTERY-LIPO1400mAh/

I(Bat)

Voltage &
Polarity!!!

3.7V 
LI-PO
Battery
Connector

2A continuous, 3A peak

Cin=22uF/6.3V/X5R

Cout=2x22uF/6.3V/X5R

DCR<50mR

Do not float.

Enable control.

FB Input Current, I(FB)=50nA(max)

Feedback Reference Voltage, V(REF)=0.6V

load current capability!

Lx=2.2uH

Part Number:

Pull high to turn on.

Quiescent Current I(Q)=55uA

Recommended:
Shutdown Current I(SHDN)=0.1-1uA

SY8089AAAC
SY8089AAC

V(ENH)=1.5V
V(ENL)=0.4V

Vin=2.7-5.5V

Vout=0.6*(1+Ra/Rb)

EN1

GND
2

LX 3IN4

FB 5

U5

SY8089AAAC(SOT23-5)

+5V_USB

GND

Rc

Rd

Vout=0.6*(1+Rc/Rd)

LX1

GND 2FB3
EN 4
IN 5

NC6

U7

MT3608(SOT23-6)
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3
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5
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U3

NA(USBLC6-2P6)

Current Consumption
Approximately: 50mA

Current Consumption
Approximately: 100mA

LiPo Charger
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L2
2.2uH/1.5A/DCR=58mR/20%/3.00x3.00x1.50mm/CD32(NRS3015T2R2MNGH)

L1
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2V to 24V Input Voltage

GND

R40 NA/R0402
GND

GPIO5\Blue_1\VSPI_CS
GPIO22\Red_1\LCD_DC
GPIO18\Green_0\VSPI_SCK
GPIO23\HSync\VSPI_MOSI
GPIO19\Green_1\VSPI_MISO
GPIO21\Red_0\LCD_RST

LCD Connector
VGA Audio

PWR_FLAG

PD2\BAT_SENS

GND GNDGND

GPIO21\Red_0\LCD_RST
GPIO22\Red_1\LCD_DC

+5V_USB

Battery
Measurement

FT = 5V tolerant.

PD4/A7/UCK/T2CH1ETR/OPO/T1CH4ETR_ 1

PC0/T2CH3/UTX_/NSS_/T1CH3_ 10

PC1/SDA/NSS/T2CH4_/T2CH1ETR_/T1BKIN_/URX_ 11

PC2/SCL/URTS/T1BKIN/AETR_/T2CH2_/T1ETR_ 12

PC3/T1CH3/T1CH1N_/UCTS_ 13

PC4/A2/T1CH4/MCO/T1CH1CH2N_ 14

PC5/SCK/T1ETR/T2CH1ETR_/SCL_/UCK_/T1CH3_ 15

PC6/MOSI/T1CH1CH3N_/UCTS_/SDA_ 16

PC7/MISO/T1CH2_/T2CH2_/URTS_ 17

PD1/SWIO/AETR2/T1CH3N/SCL_/URX_ 18

PD2/A3/T1CH1/T2CH3_/T1CH2N_ 19

PD5/A5/UTX/T2CH4_/URX_ 2

PD3/A4/T2CH2/AETR/UCTS/T1CH4_ 20

PD6/A6/URX/T2CH3_/UTX_ 3

PD7/NRST/T2CH4/OPP1/UCK_ 4

PA1/OSCI/A1/T1CH2/OPN0 5

PA2/OSCO/A0/T1CH2N/OPP0/AETR2_ 6

VSS7

PD0/T1CH1N/OPN1/SDA_/UTX_ 8
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SPI1_SCK(PC5)
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PD0\PWR_SENS

GPI34\U1RXD
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PD1\SWIO
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GPIO2\U1TXD

GPIO2

GPIO2\U1TXD
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USART1_Tx(PD5)
USART1_Rx(PD6)
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1
2
3
4
5
6
7
8

Access_Bus1

HN1x8

I2C1_SDA(PC1)

IO Expander

GPI36\IO_EXP_IRQ

GPI36\IO_EXP_IRQ

PD0\PWR_SENS

PD3\SoftSPI_CS#
PD1\SWIO

PA2\SoftSPI_MISO
PA1\SoftSPI_MOSI
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PC3\UEXT_PWR_EN#
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ESP_EN

3.1 3.2RM1C

RA1206_(4x0603)_4B8_10k

Fabrizio Di Vittorio

FabGL

+5V

UEXT_PWR_EN# to be 
included by default!

GND

1
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PGM/DBG1

NA(HN1x2)

GPIO0\U1RTS
GPI39\U1CTS

ESP32-WROVER-IE MODULE

GNDPower

NC 1
A 2

GND 3

Y4

VCC5

U6

SN74LVC1G04DBVR(SOT23-5)
C8

100nF/10V/10%/X7R/C0402

+3.3V

Bootstrap pin

GPI35\HSPI_MISO
GPIO14\HSPI_CLK

GPIO12\HSPI_MOSI
GPIO13\HSPI_CS

CD#1

GPIO4\Blue_0\I2C_SDA
GPIO15\VSync\I2C_SCL
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RTS#
DTR#

CH32V003's 10-bit ADC has got:
Embedded reference voltage, i.e.
VREFINT(Internal reference voltage) = 1.2V,
fADC(ADC clock frequency) = 12MHz,
fS(Sampling rate) = 857KHz
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