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A 0.47uHinductorcanalsobe usedwith thesamerecommendedoutput capacitorsfor theTPS62A02x.

a largervaluereducesinputvoltageripple.
Cin=4.7uF/6.3V/X5R

Cout=(10~22)uF/6.3V/X5Rþÿ�(�V�o�u�t"e�1�.�8�V�)�.22uFRecommended!
Cout=22uF/6.3V/X5Rþÿ�(�1�.�2�V"d�V�o�u�t�<�1�.�8�V�)
Cout=44uF/6.3V/X5Rþÿ�(�0�.�6�V"d�V�o�u�t�<�1�.�2�V�)

DCR<50mR

Do notfloat.

Enablecontrol.

FB Input Current, I(FB)=100nA(max)
FeedbackReferenceVoltage,V(REF)=0.6V

In casea loweroutputrippleisdesired,higheroutputcapacitancecanhelpreducetheripple.

Lx=1.0uH

Maximumoutputcurrent2.0A

Part Number:

Pull highto turn on.
QuiescentCurrent I(Q)=23uA

Rb mustnotbehigherthanþÿ�1�0�0�k�©to provideacceptablenoisesensitivity.

ShutdownCurrent I(SHDN)=0.01-2uA

SwitchingFrequency 2.4MHz
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GPIO8\I2C_SCL

GPIO4\SPI_SCK(CLK)

SD1_VDD

SD1_CMD
SD1_D3

PW+
PW-

DSI_DATA0P
Zdiff=100R

GPIO4\SPI_SCK(CLK)

TD+

3.3V_PHY

RMII_CLK

LED0\PHY_AD0

LED3\PHY_AD3

50MHz_CLKO
3.3V_PHYRXER/INTR_32

FLASH_HOLD

USB1P1_1N

CSI_DATA0P
Zdiff=100R
CSI_DATA1N

CSI_IO1\Strobe
GPIO8\I2C_SCL

CSI_CLKN

CSI_DATA1P
Zdiff=100R

GPIO7\I2C_SDA

ESP_EN

SW1

USB1P1_1P

PHY_RSTN

UART0_RX
UART0_TX

USB_DN
USB_DP

RD+
Zdiff=100R

TD+
Zdiff=100R

RD-
Zdiff=100R

TD-
Zdiff=100R

DSI_CLKN

GPIO16

CSI_CLKN

GPIO36

GPIO35\RMII_TXD1

UART0_TX
UART0_RX

GPIO34\RMII_TXD0

ESP_LDO_VO1

RMII_RXD0

GPIO6

CSI_DATA1P

GPIO5\SPI_CSn(CS#)

GPIO13

GPIO8\I2C_SCL

GPIO4\SPI_SCK(CLK)

GPIO11
GPIO12

GPIO9
GPIO10

GPIO14

CSI_DATA0P

USB1P1_0N
USB1P1_0P

USB1P1_1N

GPIO32

USB1P1_1P

MDC

RMII_RXDV

RMII_RXD1

GPIO33

DSI_DATA1P

DSI_DATA0N
DSI_DATA0P

CSI_DATA0N

DSI_CLKP

CSI_CLKP

USB_DN
USB_DP

CSI_DATA1N

RMII_RXD1

GPIO7\I2C_SDA

GPIO2\User_Led

3.3V_PHY

TD-
RD+
RD-

ESP_LDO_VO1

3.3V_PHY

RMII_TXEN

GPIO2\User_Led

GPIO7\I2C_SDA

DSI_DATA1N

GPIO8\I2C_SCL

DSI_DATA0N

DSI_DATA1P
Zdiff=100R

DSI_CLKP
Zdiff=100R

DCDC_Vin

EN_DCDC

GPIO22

DSI_DATA1N
DSI_CLKN

FLASH_CK
FLASH_D

GPIO20

GPIO15

GPIO21

GPIO19
GPIO18

GPIO35\RMII_TXD1

GPIO17

FLASH_WP

GPIO23

ESP_LDO_VO1

FLASH_Q

FLASH_HOLD

FLASH_CS

GPIO3\SD_DET

PG_Core

USB1P1_0N
Zdiff=90R

GPIO54\SPI_RX(MISO)

ESP_EN
GPIO12

GPIO16
GPIO15

GPIO18
GPIO17

GPIO19

GPIO23
GPIO22
GPIO21

GPIO32

GPIO20

GPIO33

FB_DCDC

RD+

TD-

TD+

GPIO6

GPIO8\I2C_SCL
GPIO7\I2C_SDA

GPIO9
GPIO10

GPIO2\User_Led
GPIO3\SD_DET

GPIO11

GPIO13

SD1_CLK

FLASH_CS
FLASH_D

FLASH_WP
FLASH_Q

FLASH_CK

ESP_LDO_VO1

MDC

SD1_PWR_EN

GPIO35\RMII_TXD1

VDD_SDESP_LDO_VO4

GPIO3\SD_DET

SD1_D0

LED3\PHY_AD3

3.3V_PHY

SD1_D2
SD1_D1

GPIO35\RMII_TXD1

ESP_EN

GPIO23

3.3V_PHY
3.3V_PHY

GPIO48
GPIO47

GPIO53\SPI_TX(MOSI)

GPIO46

USB1P1_0P
Zdiff=90R

LED3\PHY_AD3

LED0\PHY_AD0

GPIO14

PHY_RSTN3.3V_PHY

PW+

RMII_RXD0

PW-

MDIO

RMII_RXDV

RD-

LED3\PHY_AD3

RMII_CLK

GPIO34\RMII_TXD0

I2S_SCLK(Codec)

SD2_CLK(ESP32-C6)

X1, Type I

SD2_D1(ESP32-C6)

Mounting Holes

CRS/LEDMOD
1: LED mode 2 (default)
0: LED mode 1

SD2_CMD(ESP32-C6)

SD2_D0(ESP32-C6)

SD2_D3(ESP32-C6)

I2S_MCLK(Codec)

I2S_ASDOUT(Codec)

C6_WAKEUP(C6_IO2)

ESP_I2C_SCL(Codec)

X2, Type O

If a 50MHz clock is applied to pin10 TXCLK/50M_CLKI,
X1 must be connected to GND.

RESET_N: Enable a low status signal will reset the chip. Type I(PU).

Test Enable: Set this pin to high to enable Test mode. Type I(PD).

Fiducials

LED0 -> Link/ACT: Active indicates the link has established, and blinking while TX/RX events occur

SD2_D2(ESP32-C6)

PHY Address
0b(0xx1)

Ethernet PHY

USB-Serial/
JTAG

TEST_ON
1: Enable Test mode.
NC: Normal operation (default)

Extensions

Note:
VFB/VO4: External power supply pin, outputting 0.2A current.

The power consumption of microSD cards varies by manufacturer,
but appears to be in the range of 66-330 mW
(20-100 mA at a supply voltage of 3.3 V).
Specifications from TwinMos technologies list a
maximum of 149 mW (45 mA) during transfer.

Boot Strapping Pins

Free

COL/RMII
0: MII Mode
1: RMII Mode (default)

PoE RJ45 Connector

USB-to-serial converter and USB-to-JTAG
(The pin functions of USB_D- and USB_D+ are interchangeable.
GPIO24/25 and GPIO26/27 are the D+ and D- pins of two USB PHY.
USB Serial/JTAG can use any one of them, and the default one is GPIO24/25)

Buttons

Flash

VDD_SD_CARD(1V8/3V3(SDIO))

Note:
VFB/VO1: External power supply pin, outputting 0.1A current

W25Q128JVSIQ max current consumption: 25mA

SD/MMC Card

RXDV/CRS_DV/FX_HEN: Receive Data Valid or Media Type Selection. Type I(PD).
In RMII mode, this pin indicates the Carrier Sense and Receive Data Valid function.

Close to the MCU!

USB 2.0 OTG high-speed interface (DM/DP)
USB 2.0 OTG full-speed
(The pin functions of USB_D- and USB_D+ are interchangeable.
GPIO24/25 and GPIO26/27 are the D+ and D- pins of two USB PHY.
USB 2.0 OTG can use any one of them, and the default one is GPIO26/27)

1.1V
Typical

Single Port 10/100
MII/RMII/TP/Fiber
Fast Ethernet Transceiver

This pin TXER must be either floating or
connecting to GND in RMII mode.

ESP_I2C_SDA(Codec)

1V8(PSRAM)
2V5(MIPI)

1V8/3V3(Flash)

Option for to use the ESP32's
50MHz clock out for PHY REF_CLK

High-performance MCU with RISC-V single-core and dual-core microprocessors
Powerful image and voice processing capability 16 MB or 32 MB PSRAM in the chip's package
55 GPIOs, rich set of peripherals QFN104 þÿ�(�1�0�×�1�0mm) Package

ESP32-P4

TXER/FXSD Transmit Error or FXSD.
Type I(PD).

Close to the PHY!

LED3 -> 100BT: Active indicates 100Mbps connection has established

Free

Free

Free

Free

Rb

UEXT

Vout=0.6*(1+Ra/Rb)

Free

Free

Ra

Free

Power Supply

Rb

C6_EN(C6_CHIP_PU)

Vout=0.6*(1+Ra/Rb)

I2S_DSDIN(Codec)

TXER/FXSD
1: FXSD
0: TXER (default)

Ra

Free

Free

MIPI-CSI Camera & MIPI-DSI LCD

Free

I2S_LRCK(Codec)

1V1~1V3(Core)
Default: 1V2

Raspberry Pi 1,2,3 and 4 Compatible!
Replace for the TE's 1-1734248-5.

Raspberry Pi 1,2,3 and 4 Compatible!
Replace for the TE's 1-1734248-5.

PA_CTRL

Free

RXER/INTR_32
1: INTR function (default)
0: RXER function

Free

C53 100nF/10V/20%/X5R/C0402

C54 1uF/6.3V/10%/X5R/C0402

GND

Q2

Q25MHz/20pF/20ppm/4P/3.2x2.5mm

1
2

3
R19 NA(10M/R0402)

R35 NA(0R/R0402)

+3.3V

PWR_FLAG

C29

100nF/10V/20%/X5R/C0402

U2

IP101GRR(32-PIN_QFN)

TXER/FXSD
1

TXCLK/50M_CLKI
10

LED0/PHY_AD0
11

LED3/PHY_AD3
12

VDD_IO
13

RXCLK/50M_CLKO
14

RXD3
15

RXD2
16

RXD1
17

RXD0
18

RXDV/CRS_DV/FX_HEN
19

X1
2

CRS/LEDMOD
20

RXER/INTR_32
21

MDC
22

MDIO
23

TEST_ON
24

ISET
25

MDI_RN
26

MDI_RP
27

REGOUT
28

MDI_TN
29

X2
3

MDI_TP
30

AVDD33
31

RESET_N
32

GND
33

COL/RMII
4

TXEN
5

TXD3
6

TXD2
7

TXD1
8

TXD0
9

GND

C
35

10
0n

F
/1

0V
/2

0%
/X

5R
/C

04
02

GND

BOOT1 YTS-A016-X1 2
GND

C57 NA(100nF/10V/20%/X5R/C0402)

R24 4.7k/R0402

INT1

R26 NA(4.7k/R0402)

R25 4.7k/R0402

C14 100nF/50V/20%/Y5V/C0603

C15 100nF/50V/20%/Y5V/C0603

R8 2.2k/R0402
LED_ACT1

LED/Yellow/0603

K
1

A
2

C25 33pF/50V/5%/C0G/C0402

C18 10uF/6.3V/20%/X5R/C0402

C19 100nF/10V/20%/X5R/C0402

C24 33pF/50V/5%/C0G/C0402
GND

GND

C23 100nF/10V/20%/X5R/C0402

C22 10uF/6.3V/20%/X5R/C0402

C21 100nF/10V/20%/X5R/C0402

C20 10uF/6.3V/20%/X5R/C0402

VO4

C13 4.7uF/X5R/20%/10V/C0402

C12 100nF/10V/20%/X5R/C0402

C11 100nF/10V/20%/X5R/C0402

C10 1uF/6.3V/10%/X5R/C0402

Q3

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

1
2

3

C
33

1u
F

/6
.3

V
/1

0%
/X

5R
/C

04
02

C8 1uF/6.3V/10%/X5R/C0402

C9 100nF/10V/20%/X5R/C0402

C6 10uF/6.3V/20%/X5R/C0402

C7 100nF/10V/20%/X5R/C0402

C4 100nF/10V/20%/X5R/C0402

C3 10uF/6.3V/20%/X5R/C0402

C2 22pF/50V/5%/C0G/C0402

C1 22pF/50V/5%/C0G/C0402

Q1

Q32.768kHz/12.5pF/2P/SMD1206

1
2

GND

C42 100nF/10V/20%/X5R/C0402

C41 100nF/10V/20%/X5R/C0402

C40 10uF/6.3V/20%/X5R/C0402

C48 100nF/10V/20%/X5R/C0402

C47 1uF/6.3V/10%/X5R/C0402

C50 100nF/10V/20%/X5R/C0402

C49 10uF/6.3V/20%/X5R/C0402

VO1

C
36

1u
F

/6
.3

V
/1

0%
/X

5R
/C

04
02

R28NA

pUEXT1

SH1.0-10P-180D 0

1

10

2
3
4
5
6
7
8
9

GND

PWR_FLAG

C
62

47
uF

/6
.3

V
/2

0%
/X

5R
/C

08
05

GND

GND GND

L4
1.0uH/2.5A/DCR=30mR/20%/3.00x3.00x1.50mm/CD32(SWPA3015S1R0MT)

U5

TPS62A02ADRLR(SOT-563-6)

GND
1

SW
2

VIN
3

EN
4

FB
5

PG
6

U4

TPS62A02ADRLR(SOT-563-6)

GND
1

SW
2

VIN
3

EN
4

FB
5

PG
6

GND

C
32

22
uF

/6
.3

V
/2

0%
/X

5R
/C

06
03

C
61

N
A

(2
2u

F
/6

.3
V

/2
0%

/X
5R

/C
06

03
)

C
60

22
uF

/6
.3

V
/2

0%
/X

5R
/C

06
03

C56 NA(120pF/50V/5%/C0G/C0402)

R
34

2.
2k

/R
04

02

C
31

N
A

(2
2u

F
/6

.3
V

/2
0%

/X
5R

/C
06

03
)

C
34

22
uF

/6
.3

V
/2

0%
/X

5R
/C

06
03

GNDGND

+3.3V

PWR_FLAG
L3

1.0uH/2.5A/DCR=30mR/20%/3.00x3.00x1.50mm/CD32(SWPA3015S1R0MT)

C38 100nF/10V/20%/X5R/C0402

R39 30.1k/1%/R0402

C37 10uF/6.3V/20%/X5R/C0402

GND

+5V

C28 100nF/10V/20%/X5R/C0402

+5V_USB
5V_USB1

C27 10uF/6.3V/20%/X5R/C0402

PWR_FLAG

D1
1N5822/SS34/SMA

K
1

A
2

FET2

WPM2015-3/TR

1 2

3

R22 2.2k/R0402
R21 NA(10k/R0402)

R23 2.2k/R0402

R20 10k/R0402

MICRO_SD1

TFC-9P-1.7H(ATFFS150A01BR016)

DAT2/RES
1

CD/DAT3/CS
2

CMD/DI
3

VDD
4

CLK/SCLK
5

GND
6

DAT0/DO
7

DAT1/RES
8

Card_Detect
CD1

Card_Housing
CH1

R16 22R/R0402

C17 47uF/6.3V/20%/X5R/C0805

PWR_FLAG

USB-Serial/JTAG1

USB-C-16P-F(A40-00119-A52-12)

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

R
5

5.
1k

/1
%

/R
04

02

RM1B RMAT_(4x0402)_4.7k2.12.2

R13 4.7k/R0402

GND

RM1A RMAT_(4x0402)_4.7k1.11.2

RM1D RMAT_(4x0402)_4.7k4.14.2

RM1C RMAT_(4x0402)_4.7k3.13.2
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