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ESP32_GPIO13/HS2_DATA3

RC1/SDO2(ESP32_GPIO19/VSPIQ)

ESP32_GPIO22/VSPIWP
ESP32_GPIO21/VSPIHD

ESP32_GPIO25
ESP32_GPIO26

ESP32-D0WDQ6(QFN48_6x6mm)

SD/MMC Card

ESP32_GPIO1/U0TXD

ESP32_GPIO3/U0RXD

RB15/SCK2(ESP32_GPIO18/VSPICLK)

ESP32_GPIO2/HS2_DATA0

ESP32_GPIO0/CLKIN

ESP32_GPIO15/HS2_CMD

RB8/SCL1(ESP32_GPIO27/I2C-SCL)

ESP32_GPIO14/HS2_CLK

Bootstrapping Pins 
     Settings

Internal Bootstrapping Resistors

MTDI/GPIO12: Pull-Down

GPIO0: Pull-Up

GPIO2: Pull-Down

GPIO4: 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

GPIO2 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

RC3/SDI2(ESP32_GPIO23/VSPID)

ESP32_EN

RC9/U2TX(ESP32_GPI34/U2RXD)

ESP32_GPI35/BUT1

RB9/SDA1(ESP32_GPIO32/I2C-SDA)
RC8/U2RX(ESP32_GPIO33/U2TXD)

ESP32_GPI35/BUT1

ESP32_GPI39

+3.3V

R282.2k/R0402

R3822R/R0402

GND

L6FB0805/600R/2A

C3847uF/6.3V/20%/X5R/C0805
GND

ESP32_GPIO14/HS2_CLK
ESP32_GPIO2/HS2_DATA0

ESP32_GPIO15/HS2_CMD

PWR_FLAG

Rp

LiPo Charger

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

Attention!!!

+5V_Only!!!
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ESP32_GPIO3/U0RXD

ESP32_EN
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Auto program

DTR  RTS->EN  IO0
1 1 1 1
0 0 1 1
1 0 0 1
0 1 1 0

R47

10k/R0402
+3.3V

ESP32_GPIO2/HS2_DATA0

C6 22uF/6.3V/20%/X5R/C0603

GND

RC2/SS2(ESP32_GPIO5/VSPICS0)
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RPB9/SDA1/CTED4/PMD3/RB9 1

VUSB3V310

AN11/RPB13/CTPLS/PMRD/RB13 11

PGED4/TMS/PMA10/RA10 12

PGEC4/TCK/CTED8/PMA7/RA7 13

CVREFOUT/AN10/C3INB/RPB14/VBUSON/SCK1/CTED5/RB14
14

AN9/C3INA/RPB15/SCK2/CTED6/PMCS1/RB15 15

AGND16

AVDD17

MCLR18

PGED3/VREF+/CVREF+/AN0/C3INC/RPA0/CTED1/PMD7/RA0 19

RPC6/PMA1/RC62

PGEC3/VREF-/CVREF-/AN1/RPA1/CTED2/PMD6/RA1 20

PGED1/AN2/C1IND/C2INB/C3IND/RPB0/PMD0/RB0 21

PGEC1/AN3/C1INC/C2INA/RPB1/CTED12/PMD1/RB1 22

AN4/C1INB/C2IND/RPB2/SDA2/CTED13/PMD2/RB2 23

AN5/C1INA/C2INC/RTCC/RPB3/SCL2/PMWR/RB3 24

AN6/RPC0/RC025
AN7/RPC1/RC126
AN8/RPC2/PMA2/RC227

VDD28

GND29

RPC7/PMA0/RC73

OSC1/CLKI/RPA2/RA2 30

OSC2/CLKO/RPA3/RA3 31

TDO/RPA8/PMA8/RA8 32

SOSCI/RPB4/RB4 33

SOSCO/RPA4/T1CK/CTED9/RA4 34

TDI/RPA9/PMA9/RA9 35

AN12/RPC3/RC336
RPC4/PMA4/RC437
RPC5/PMA3/RC538
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RPB5/USBID/RB5 41
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RPB7/CTED3/PMD5/INT0/RB7 43

RPB8/SCL1/CTED10/PMD4/RB8 44

RPC9/CTED7/PMA6/RC95

GND6

VCAP7

PGED2/RPB10/D+/CTED11/RB10 8

PGEC2/RPB11/D-/RB11 9

U1

PIC32MX270F256DT-I/PT(TQFP44_10x10x1mm)

C7 100nF/10V/10%/X5R/C0402

C4 100nF/10V/10%/X5R/C0402

C3 100nF/10V/10%/X5R/C0402

C2 100nF/10V/10%/X5R/C0402

+3.3V

L1 FB0805/600R/2A

C5 100nF/10V/10%/X5R/C0402

R1 10k/R0402

R2 1.1k/1%/R0402

+3.3V
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GND

R15 2.2k/R0402
R14 1M/1%/R0402
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Q32.768KHz/12.5pF/20ppm/4P/SMD_8038

C1533pF/50V/5%/COG/C0402

C1633pF/50V/5%/COG/C0402

R17 NA(10M/1%/R0402)

R16 2.2k/R0402
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100nF/10V/10%/X5R/C0402
MCLR RB1/PGEC1
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ESP32_GPIO13/HS2_DATA3

ESP32_GPIO4/HS2_DATA1
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C40
100nF/10V/10%/X5R/C0402

+3.3V

GND

RB8/SCL1(ESP32_GPIO27/I2C-SCL)

RB9/SDA1(ESP32_GPIO32/I2C-SDA)

+3.3V

R432.2k/R0402

R422.2k/R0402

Crypto Authentication Device
I2C Address: 0xC0

32M Bits Serial Pseudo-SRAM 
       with SPI and QPI
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Card_Detect CD1

Card_Housing CH1

MICRO_SD1

TFC-9P-1.7H(ATFFS150A01BR016)
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C19 10nF/50V/10%/X7R/C0402

C27 3.3nF/50V/10%/X7R/C0402

R25 20k/1%/R0402

C28 270pF/50V/5%/COG/C0402

C29 270pF/50V/5%/COG/C0402

C20 22pF/50V/5%/COG/C0402

C21 22pF/50V/5%/COG/C0402

R26 NA(1M/1%/R0402)

C30 4.7pF/50V/±0.1pF/COG/C0402(Murata_Electronics/GRM1555C1H4R7BA01D)

C23

2.4pF/50V/±0.25pF/COG/C0402(Murata_Electronics/GRM1555C1H2R4CA01D)

GND

L5

2.4nH/±0.1nH/220mA/300mR/L0402(Murata_Electronics/LQP15MN2N4B02D)

GND

1

2

ANT1

WIFI_ANT
GND

+1.8V

+1.8V

C39

1uF/10V/10%/X5R/C0603

GND

ESP32_GPIO6/SD_CLK
ESP32_GPIO7/SD_DATA0
ESP32_GPIO8/SD_DATA1
ESP32_GPIO9/SD_DATA2
ESP32_GPIO10/SD_DATA3
ESP32_GPIO11/SD_CMD

ESP32_GPIO17/PSRAM_SCLK
ESP32_GPIO16/PSRAM_CS#

R20 220R/R0402

#CS 1

DO(IO1) 2

#WP(IO2) 3

GND4

DI(IO0) 5

CLK 6

#HOLD(IO3) 7

VCC8

U7

MX25U3235FM2I-10G(SOIC-8_208mil)

ESP32_GPIO7/SD_DATA0
ESP32_GPIO10/SD_DATA3

ESP32_GPIO8/SD_DATA1

ESP32_GPIO9/SD_DATA2

ESP32_GPIO6/SD_CLK
ESP32_GPIO11/SD_CMD

C41

100nF/10V/10%/X5R/C0402

GND

+1.8V

ESP32_GPIO6/SD_CLKR45NA/R0402

R4622R/R0402

R4422R/R0402

R302.2k/R0402

ESP32_GPIO12/HS2_DATA2's pull-up sets the 
Voltage of Internal LDO(VDD_SDIO) to 1.8V!!!

32M Bits Serial MULTI I/O
      FLASH MEMORY

ESP32_GPI37

ESP32_GPI38

RC7/U1TXD(ESP32_PGM)
RC6/U1RXD(ESP32_PGM)

RC4/RTS(ESP32_PGM)

RC4/RTS(ESP32_PGM)

RC6/U1RXD(ESP32_PGM)
RC7/U1TXD(ESP32_PGM)

RC5/DTR(ESP32_PGM)

PIC32MX270F256DT-I/PT
(1.8V or 3.3V Power Supply Output)

(Amplifier Power Supply 2.3V to 3.6V)

(Amplifier Power Supply 2.3V to 3.6V)

(Analog Power Supply for PLL 2.3V to 3.6V)

(Analog Power Supply for PLL 2.3V to 3.6V)

(Connect CAP1 with 10nF capacitor to GND)

(Connect CAP2 with 3nF capacitor and 20k resistor to CAP1)

(CPU_IO Power Supply Input 1.8V to 3.3V)

(Digital Power Supply for PLL 2.3V to 3.6V)

(Exposed Ground Pad)

(RTC_IO Power Supply Input 1.8V to 3.3V)

ESP32-D0WDQ6(QFN48_6x6mm)

VDDA1

GPI34/VDET_1/ADC1_CH6/RTC_GPI4/(To_VDD3P3_RTC) 10

GPI35/VDET_2/ADC1_CH7/RTC_GPI5/(To_VDD3P3_RTC) 11

GPIO32/32K_XP(Input)/ADC1_CH4/RTC_GPIO9/TOUCH9/(To_VDD3P3_RTC) 12

GPIO33/32K_XN(Output)/ADC1_CH5/RTC_GPIO8/TOUCH8/(To_VDD3P3_RTC) 13

GPIO25/ADC2_CH8/RTC_GPIO6/DAC_1/EMAC_RXD0/(To_VDD3P3_RTC) 14

GPIO26/ADC2_CH9/RTC_GPIO7/DAC_2/EMAC_RXD1/(To_VDD3P3_RTC) 15

GPIO27/ADC2_CH7/RTC_GPIO17/DAC_1/TOUCH7/EMAC_RX_DV/(To_VDD3P3_RTC) 16

GPIO14/MTMS/ADC2_CH6/RTC_GPIO16/TOUCH6/HSPI-CLK/HS2_CLK/SD_CLK/EMAC_TXD2/(To_VDD3P3_RTC) 17

GPIO12/MTDI/ADC2_CH5/RTC_GPIO15/TOUCH5/HSPIQ/HS2_DATA2/SD_DATA2/EMAC_TXD3/(To_VDD3P3_RTC) 18

VDD3P3_RTC19

LNA_IN(RF_input_and_output)2

GPIO13/MTCK/ADC2_CH4/RTC_GPIO14/TOUCH4/HSPID/HS2_DATA3/SD_DATA3/EMAC_RX_ER/(To_VDD3P3_RTC) 20

GPIO15/MTDO/ADC2_CH3/RTC_GPIO13/TOUCH3/HSPICS0/HS2_CMD/SD_CMD/EMAC_RXD3/(To_VDD3P3_RTC) 21

GPIO2/ADC2_CH2/RTC_GPIO12/TOUCH2/HSPIWP/HS2_DATA0/SD_DATA0/(To_VDD3P3_RTC) 22

GPIO0/ADC2_CH1/RTC_GPIO11/TOUCH1/CLK_OUT1/EMAC_TX_CLK/(To_VDD3P3_RTC) 23

GPIO4/ADC2_CH0/RTC_GPIO10/TOUCH0/HSPIHD/HS2_DATA1/SD_DATA1/EMAC_TX_ER/(To_VDD3P3_RTC) 24

GPIO16/HS1_DATA4/U2RXD/EMAC_CLK_OUT/(To_VDD_SDIO) 25

VDD_SDIO 26
GPIO17/HS1_DATA5/U2TXD/EMAC_CLK_OUT_180/(To_VDD_SDIO) 27

GPIO9/SD_DATA_2/HS1_DATA2/SPIHD/U1RXD/(To_VDD_SDIO) 28

GPIO10/SD_DATA_3/HS1_DATA3/SPIWP/U1TXD/(To_VDD_SDIO) 29

VDD3P33

GPIO11/SD_CMD/HS1_CMD/SPICS0/U1RTS/(To_VDD_SDIO) 30

GPIO6/SD_CLK/HS1_CLK/SPICLK/U1CTS/(To_VDD_SDIO) 31

GPIO7/SD_DATA_0/HS1_DATA0/SPIQ/U2RTS/(To_VDD_SDIO) 32

GPIO8/SD_DATA_1/HS1_DATA1/SPID/U2CTS/(To_VDD_SDIO) 33

GPIO5/VSPICS0/HS1_DATA6/EMAC_RX_CLK/(To_VDD3P3_CPU) 34

GPIO18/VSPICLK/HS1_DATA7/(To_VDD3P3_CPU) 35

GPIO23/VSPID/HS1_STROBE/(To_VDD3P3_CPU) 36

VDD3P3_CPU37

GPIO19/VSPIQ/U0CTS/EMAC_TXD0/(To_VDD3P3_CPU) 38

GPIO22/VSPIWP/U0RTS/EMAC_TXD1/(To_VDD3P3_CPU) 39

VDD3P34

GPIO3/U0RXD/CLK_OUT2/(To_VDD3P3_CPU) 40

GPIO1/U0TXD/CLK_OUT3/EMAC_RXD2/(To_VDD3P3_CPU) 41

GPIO21/VSPIHD/EMAC_TX_EN/(To_VDD3P3_CPU) 42

VDDA43

XTAL_N(External_Crystal_Output)44
XTAL_P(External_Crystal_Input)45

VDDA46

CAP247

CAP148

GND49

GPI36/SENSOR_VP/ADC_PRE_AMP/ADC1_CH0/RTC_GPI0/(To_VDD3P3_RTC)5

GPI37/SENSOR_CAPP/ADC_PRE_AMP/ADC1_CH1/RTC_GPI1/(To_VDD3P3_RTC)6

GPI38/SENSOR_CAPN/ADC_PRE_AMP/ADC1_CH2/RTC_GPI2/(To_VDD3P3_RTC)7

GPI39/SENSOR_VN/ADC_PRE_AMP/ADC1_CH3/RTC_GPI3/(To_VDD3P3_RTC)8

CHIP_PU(Chip_Enable-Active_High/(To_VDD3P3_RTC))9

U5

ESP32-D0WDQ6(QFN48_6x6mm)

RB8/SCL1(ESP32_GPIO27/I2C-SCL)
RB9/SDA1(ESP32_GPIO32/I2C-SDA)
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RB7/USB-OTG_FAULT

R23 4.99k/1%/R0402

R22 10k/R0402
GNDRB7/USB-OTG_FAULT

RC2/SS2(ESP32_GPIO5/VSPICS0)

RB15/SCK2(ESP32_GPIO18/VSPICLK)

L3 FB0805/600R/2A

Extension Connectors

+5V_EXT

+5V_EXT +3.3V

GND

MCLR

RB1/PGEC1
RB0/PGED1

RC3/SDI2(ESP32_GPIO23/VSPID)

RC1/SDO2(ESP32_GPIO19/VSPIQ)
RC0

RC0

ESP32_EN
ESP32_GPIO0/CLKIN
RC2/SS2(ESP32_GPIO5/VSPICS0)

RC1/SDO2(ESP32_GPIO19/VSPIQ)

ESP32_GPIO22/VSPIWP
ESP32_GPIO21/VSPIHD

RB15/SCK2(ESP32_GPIO18/VSPICLK)

RB8/SCL1(ESP32_GPIO27/I2C-SCL)

RC3/SDI2(ESP32_GPIO23/VSPID)

RB9/SDA1(ESP32_GPIO32/I2C-SDA)

ESP32_GPIO25
ESP32_GPIO26

ESP32_GPI39

ESP32_GPI36
ESP32_GPI37
ESP32_GPI38

1

10
11
12
13
14
15
16

2
3
4
5
6
7
8
9

EXT1

NA(HN1x16)

1

10
11
12
13
14
15
16

2
3
4
5
6
7
8
9

EXT2

NA(HN1x16)

PWR_FLAG

PWR_FLAG

The following PIC32MX270F256DT-I/PT 
registers must be configured as follows:

Bootstrapping Pins Informations

1
2

3 Q3

Q40.000MHz/12pF/10ppm/4P/3.2x2.5x0.70mm(Harmony_Electronics_CORP./HSX321S)

FID1
Fiducial

FID3
Fiducial

FID5
Fiducial

FID2
Fiducial

FID4
Fiducial

FID6
Fiducial

Fiducials

Ich = 1000/Rp
When Rp=2.2k, then Ich=455mA

   
IC

S
P

C
o

n
n

ec
to

r
  P

in
o

u
t

RST

3V3

GND

PGD

PGC

PGM

Connect it to EXT1<2>

Connect it to EXT1<3>

Connect it to EXT1<4>

Connect it to EXT1<5>

Connect it to EXT1<6>

Do not connect it!!! <NC>

1
2
3
4
5
6

<-To be specified the final value

<-To be specified the final value 

U2TX

SS2

U1RTS/GPIO

U2RX

GPIO/SDA2/INT2

SDI2

U1RX

GPIO/SCL2/INT4

SCK2

U1TX

VBUSON

SCL1
SDA1
D+
D-

INT0
USBID

SOSCI

GPIO/PGEC1/INT3
GPIO/PGED1/INT1

SDO2

DTR/GPIO

RC9/U2TX(ESP32_GPI34/U2RXD)

GPIO/INT4

GPIO/INT3
GPIO

GPIO/INT3
GPIO

GPIO/INT3
GPIO/INT4

OSC2
OSC1

SOSCO

GPIO/INT2

RA0
RA1
RA2/OSC1
RA3/OSC2
RA4/SOSCO
RA7
RA8
RA9
RA10

RB4/SOSCI

RB2
RB3

RB13

RB2
RB3

RA0
RA1
RA7
RA8
RA9
RA10

RB13

See Note number 2!!!

The components related to both
crystal oscillators are consistent
to the  recommended in the 
PIC32MX270F256DT-I/PT's
datasheets!

ESP32 programming circuit

1. DEVCFG0's bits ICESEL<1:0> to be set to: 11 = PGEC1/PGED1 pair is used;
2. DEVCFG3's bit FUSBIDIO to be set to: 1 = USBID pin is controlled by the USB module; 
3. IEC0's bit <3> INT0IE to be set to: 1, i.e. INT0  External Interrupt is enabled;
4. DEVCFG3's bit FVBUSONIO to be set to: 1 = VBUSON pin is controlled by the USB module;
5. RPC1R<3:0> to be set to: 0100 = SDO2, i.e. RC1 = SDO2;
6. RPC2R<3:0> to be set to: 0100 = SS2, i.e. RC2 = SS2;
7. SDI2R<3:0> to be set to: 0111 = RPC3, i.e. RC3 = SDI2;
8. RPC4R<3:0> to be set to: 0001 = U1RTS, i.e. RC4 = U1RTS or use a GPIO function for RC4;
9.  Use GPIO function for RC5/DTR!;
10. U1RXR<3:0> to be set to: 0101 = RPC6, i.e. RC6 = U1RX;
11. RPC7R<3:0> to be set to: 0001 = U1TX, i.e. RC7 = U1TX;
12. U2RXR<3:0> to be set to: 0110 = RPC8, i.e. RC8 = U2RX;
13. RPC9R<3:0> to be set to: 0010 = U2TX, i.e. RC9 = U2TX;
14. Set up all other PIC32MX270F256DT-I/PT registers so that
    to be enabled and correctly configured all other used peripherals!;

ESP32_GPI36
ESP32_GPI37

ESP32_GPI38
ESP32_GPI39

R
B

7/
U

S
B

-O
T

G
_F

A
U

LT

+5V_USB-OTG

ESP32_GPIO12/HS2_DATA2's pull-up sets the 
Voltage of Internal LDO(VDD_SDIO) to 1.8V!!!

3.7V_Lipo
Battery

C
12

47
uF

/6
.3

V
/2

0%
/X

5R
/C

08
05

+5V_USB-OTGR8 220R/R0402

Notes:
=====
1. According to the datasheet: VSPI Supports Standard SPI, Dual SPI,
and Quad SPI that can be connected to the external flash and SRAM!!!

2. Specify final values for the 40MHz crystal's capacitors after testing
if the ESP32 is communicating at the correct frequency!!!

RB2 1 2
PROG_EN1

Unsoldered

R35 10k/R0402
+3.3V

C17

100nF/10V/10%/X5R/C0402

MCLR

Option!: When PROG_EN1 is closed,
attach Prog button between EXT1<RB2> and EXT1<GND>
for entering into PIC32 booloader mode when is pressed.


