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System Block:

5V0

ESP32-S31-WROOM-3

GPIOs

Tact
Switch*2

USB2.0(DP/DM)

I
N

O
U
T

32KHz XTAL
(Opt.)

D+/D-

USB-C
USB1.1(IO33/IO34)

USB-C

DCDC 3V3

EN+IO61Auto-Prog

TXD0/RXD0USB-UART
Bridge

EN+BOOT

DTR/RTS

D+/D- 

Pin
Header5V-3.3V

USB-A0.5A Limit

ETH PHY RJ45
RGMII

CODEC PA
I2C&I2S

MIC

Speaker

LDO
5V-3.3V

5V0

5V0 3V3

RGB LED

IO60
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ESP32-S31-WROOM-3/3U: Pin Header:

UART:

Auto Download:

USB Serial/JTAG:

USB to UART:

              Auto program
DTR  RTS    -->     EN         BOOT
 1           1             1             1
 0           0             1             1
 1           0             0             1
 0           1             1             0

Default: U3 is CP2102N-A02-GQFN28
If U3 is CH9102X, R19=0ohm, R18/R16/C11/C20 NC, C17 mounted.

RGBLED:

Buttons:

BOOT

RESET
VOUT=0.6X(1+680K/150K)

Power Regulator:
USB High Speed Host:

Limit current 500mA

GND

VDD

GND

VBUSA

GND

VDD

GND

GND

GND
GND

GND

ESP_3V3

VBUSB

GND GND

GND

VCC_5V

GND GND

GND

VBUSA

VCC_5V

GND

GND

GND

VBUSA

GND

VCC_5VESP_3V3

GNDGND

GND

GND

GND

GND

GND

GND

GND

VCC_5V

VCC_3V3

GND GND

GND GND

ESP_3V3

VCC_5V

GND

GND

GND

GND

VBUS_OUT

GND

VCC_5V

VBUS_OUT

GND

GND

GNDGND

VBUSA
VBUSB

GND

GND

GND

GND

GND

GND GND

GND

GND_USB

GND_USB

GND_USB

GND_USB

GND_USB

GND_USB

GND

VCC_5V

VCC_3V3 VCC_3V3

GND

ETH_TXD0
ETH_TXD1

PHY_MDC

ETH_TXD2
ETH_TXD3
ETH_TXTL

ETH_TXCLK
ETH_RX_CLK

ETH_RXD3
ETH_RXD2
ETH_RXD1
ETH_RXD0

ETH_PHY_RST

ETH_RCTL

PHY_MDIO

PA_CTRL

ESP_I2C_SCL
ESP_I2C_SDA
I2S_MCLK
I2S_SCLK
I2S_ASDOUT
I2S_LRCK
I2S_DSDIN

ETH_INTN
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C11

0.1uF
/10V

(10%
)

C20

100uF
/10V

(20%
)

R8
5.1K(1%)

SW1

NTC013-AT1J-A160T

41

32

C3

1uF/10V(10%)

U2

LM66200

G
N

D
1

VOUT1
2

VIN1
3

ON_N
4

G
N

D
5

VIN2
6

VOUT2
7

ST
8

R15 0(1%)

R30 10K(1%)

TP1

1

C10

10uF
/10V

(20%
)

R7

0(1%)

C18

22uF
/10V

(20%
)

L1 2.2uH(20%)

U3

USB to UART Chip

DCD
1

RI
2

GND
3

D+
4

D-
5

VDD
6

REGIN
7

V
B

U
S

8

R
S

T
9

N
C

1
10

S
U

S
P

E
N

D
11

S
U

S
P

E
N

D
12

N
C

2
13

N
C

3
14

NC4
15NC5
16NC6
17NC7
18NC8
19NC9
20NC10
21

N
C

11
22

C
T

S
23

R
T

S
24

R
X

D
25

T
X

D
26

D
S

R
27

D
T

R
28

P
G

N
D

29

C6

10uF/10V(20%)

R13
10K(1%)

R2

10K(1%)

C7

0.1uF/10V(10%)(NC)

R24 10K(1%)

D4
LESD5D5.0CT1G

R4
5.1K(1%)

R6

0(1%)

R21

100K(1%)

U5

TPS2051CDBVR

GND
2

IN
5

OUT
1

EN
4

FLG
3

D5

LESD5D5.0CT1G

H3

STD

C8

10uF
/10V

(20%
)

R22

22.1K(1%)

U1

ESP32-S31-WROOM-3

GND
2

3V3
4

EN
5

IO2
6

IO3
7

IO4
10

IO5
11

IO0
8

IO1
9

IO6
12

IO7
13

S
D

_
D

0
27

S
D

_
D

1
28

S
D

_
D

2
29

S
D

_
D

3
30

N
C

6
38

N
C

7
39

G
N

D
26

S
D

_
C

LK
31

S
D

_
C

M
D

32

N
C

1
33

N
C

2
34

N
C

3
35

N
C

4
36

N
C

5
37

3V3
3

G
N

D
90

N
C

/A
N

T
2

91
G

N
D

92
G

N
D

93

G
N

D
75

IO8
14

IO9
15

IO10
16

IO11
17

IO12
18

IO13
19

IO14
20

IO15
21

IO16
22

IO17
23

IO18
24

IO19
25

GND
1

G
N

D
99

G
N

D
96

U
S

B
_D

P
40

U
S

B
_D

M
41

U
S

B
1P

1
_D

N
42

U
S

B
1P

1
_D

P
43

IO
3
5

44

IO
3
6

45

IO
3
7

46

IO38
49IO39
50IO40
51

G
N

D
47

GND
72

IO61
71

IO60
70

U0RXD
69

U0TXD
68

IO57
67

IO56
66

IO55
65

IO54
64

IO53
63

IO52
62

IO51
61

IO50
60

IO49
59

IO48
58

IO47
57

IO46
56

IO45
55

IO44
54

IO43
53

IO42
52

GND
48

G
N

D
98

G
N

D
89

G
N

D
88

G
N

D
87

G
N

D
86

G
N

D
85

G
N

D
84

G
N

D
83

G
N

D
82

G
N

D
81

G
N

D
80

G
N

D
79

G
N

D
78

G
N

D
77

G
N

D
76

G
N

D
94

G
N

D
74

G
N

D
73

EPAD
95

G
N

D
97

J2

CON20X2

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11
11

12
12

13
13

14
14

15
15

16
16

17
17

18
18

19
19

20
20

21
21

22
22

23
23

24
24

25
25

26
26

27
27

28
28

29
29

30
30

31
31

32
32

33
33

34
34

35
35

36
36

37
37

38
38

39
39

40
40

R27 0(1%)

R23 10K(1%)

D7

WS2812

VDD
1

DOUT
2

VSS
3

DIN
4

C14

22pF
/50V

(5%
)(N

C
)

R
18

47.5K
(1%

)

R19 5.1K(1%)

C17

10uF/10V(20%)

R26 0(1%)

J5 JUMPER-2.54MM
U4

TLV62569

VIN
4

SW
3

FB
5

GND
2

EN/PG
1

D11
RED LED

C21 NC

Q1

LBSS138LT1G

SW2

NTC013-AT1J-A160T

41

32

J1

USB_TYPEC_16P_F

A1_G
1

B12_G
2

A4_VBUS
3

B9_VBUS
4

B8_SBU2
5

A5_CC1
6

B7_DN2
7

A6_DP1
8

A7_DN1
9

B6_DP2
10

A8_SBU1
11

B5_CC2
12

B4_VBUS
13

A9_VBUS
14

B1_G
15

A12_G
16

E_G1
17

E_G2
18

E_G3
19

E_G4
20

R28
0(1%)

R1 0(1%)

R9
5.1K(1%)

H4

STD

R16 22.1K(1%)

D9

LESD5D5.0CT1G

C12

0.1uF
/10V

(10%
)

J3

USB_TYPEC_16P_F

A1_G
1

B12_G
2

A4_VBUS
3

B9_VBUS
4

B8_SBU2
5

A5_CC1
6

B7_DN2
7

A6_DP1
8

A7_DN1
9

B6_DP2
10

A8_SBU1
11

B5_CC2
12

B4_VBUS
13

A9_VBUS
14

B1_G
15

A12_G
16

E_G1
17

E_G2
18

E_G3
19

E_G4
20

R5 10M(1%)(NC)

R25 10K(1%)

H1

STD

R11 33(1%)

R12 470(1%)

R17 1K(1%)

C9

0.1uF
/10V

(10%
)

C1

10uF
/10V

(20%
)

C15

10uF
/10V

(20%
)

R10 33(1%)

C5

12pF
/50V

(5%
)(N

C
)

D1
LESD5D5.0CT1G

J4

USB-226_BRW

VBUS
1

D-
2

D+
3

GND
4

GND
5

GND
6

GND
7

GND
8

C13

10uF
/10V

(20%
)

R29 10K(1%)(NC)

R3
5.1K(1%)

U6

BC847BDW1T1G(Dual NPN)

E2
1

B2
2

C1
3

E1
4B1
5C2
6

C4

12pF
/50V

(5%
)(N

C
)

D2

LESD5D5.0CT1G

D8

ESD7951ST5G

R14
10K(1%)

R20
10K(1%)

R83 0(1%)

C16

0.1uF/10V(10%)(NC)

C2

0.1uF
/10V

(10%
)

C19

100uF
/10V

(20%
)

H2

STDY1

32.768KHz(NC)

1
1

2
2

D3

LESD5D5.0CT1G

D10
ESD7951ST5G

D6

LESD5D5.0CT1G

USB2UART_DN
USB2UART_DP

DTR

U0TXD
RTS

BOOT

GPIO3

GPIO4

DTR

RTSEN

BOOT

RGB_CTRL

GPIO2

X
32

K
_N

X
32

K
_P

GPIO60

G
P

IO
0

G
P

IO
1

USB2UART_DN
USB2UART_DP

EN

GPIO5

X32K_N
X32K_P

GPIO6
GPIO7
GPIO8
GPIO9
GPIO10
GPIO11
GPIO12
GPIO13
GPIO14
GPIO15
GPIO16
GPIO17
GPIO18
GPIO19

S
D

_D
0

S
D

_D
1

S
D

_D
2

S
D

_D
3

S
D

_C
LK

S
D

_C
M

D

U
S

B
_D

P
U

S
B

_D
M

G
P

IO
35

G
P

IO
36

G
P

IO
37

GPIO39
GPIO40
GPIO42
GPIO43
GPIO44
GPIO45
GPIO46
GPIO47
GPIO48
GPIO49
GPIO50
GPIO51

GPIO57
U0TXD
U0RXD
GPIO60
BOOT

GPIO52
GPIO53
GPIO54
GPIO55
GPIO56

GPIO38

USB1P1_DN
USB1P1_DP

GPIO33
GPIO34

U0RXD

EN

USB1P1_DP
USB1P1_DN

USB_DP
USB_DM

VBUS_EN

U0RXD
BOOT

GPIO3
GPIO1

SD_D1
SD_D3

SD_D2
SD_D0

SD_CLK
SD_CMD

GPIO35

GPIO47

GPIO43
GPIO45

GPIO37
GPIO39
GPIO40

GPIO44
GPIO46
GPIO48

GPIO42
GPIO38
GPIO36

GPIO49

GPIO2
GPIO0

GPIO4

GPIO60
U0TXD
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100 ohm differential impedance

50 ohm single end impedance

50 ohm single end impedance

Resistors close to PHY

Resistors close to MAC

PD

PD

PD

Default

PU

PD

PD

Capacitor close to PIN 3,8,38

Capacitor close to PIN 21

Capacitor close to PIN 28

Capacitor close to PIN 29

Capacitor close to PIN 11,40

Codec:

RC circuit to avoid errors
during I2C read and write

LED2: Light=link up@1000Mbps
Blinking=Transiting or Receiving

LED1: Light=link up@100Mbps
Blinking=Transiting or Receiving

GND_RJ45
GND_RJ45

GND_RJ45

GND

GND

GND

GND

GND

PHY_VDDL

PHY_VDDL

ETH_PHY_3V3

ETH_PHY_3V3

PHY_VDDL

GND

ETH_PHY_3V3

GNDGND

GND

GND

ETH_PHY_3V3
GND

PHY_VDDL

ETH_PHY_3V3

GND

GND

ETH_PHY_3V3

ETH_PHY_3V3

ETH_PHY_3V3

ETH_PHY_3V3

GND

ETH_PHY_3V3

ETH_PHY_3V3

PHY_VDDL

GND

PHY_VDDL

GND

GND

PHY_VDDL

ETH_PHY_3V3

GND

ETH_PHY_3V3

GND

ETH_PHY_3V3

GND

AGND GND

A3V3

AGND

AGND

AGND

AGND

AGND

AGND

AGNDAGND
AGND

AGND

AGND

AGND

AGND

AGND

AGND

AGNDAGNDAGND

VCC_5V

AGND

AGND

VCC_5V A3V3

GND AGND AGND

VCC_3V3 ETH_PHY_3V3

AGND

AGND

AGND

ETH_PHY_3V3

VCC_3V3

PHY_MDIO

ETH_PHY_RST

ETH_TXD0

ETH_TXD2
ETH_TXD3

ETH_TXTL

ETH_TXD1

PHY_MDC

ETH_TXCLK

ETH_RX_CLK

ETH_RXD0
ETH_RCTL

ETH_RXD3
ETH_RXD2
ETH_RXD1

ESP_I2C_SCL

ESP_I2C_SDA

I2S_MCLK
I2S_SCLK
I2S_ASDOUT
I2S_LRCK
I2S_DSDIN

PA_CTRL

ETH_INTN
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R50 33(1%)

C27

22pF
/50V

(5%
)

R54 4.7K(1%)(NC)

R65 4.7K(1%)(NC)

L7 BLM18PG330SN1D

C41 1uF/10V(10%)

R37 0(1%)

R82 0(1%)

R66 4.7K(1%)

C33

1uF/10V(10%)

L6

BLM15PD121SN1D

R38 4.7K(1%)

L30(1%)

R49 33(1%)

R56 33(1%)

R39 0(1%)

C61

100uF
/10V

(20%
)

C55 0.1uF/10V(10%)

C72 TBD(NC)

C68

1uF
/10V

(10%
)

C64

330pF/50V(10%)(NC)

R68

2.2K(1%)

C29

1uF
/10V

(10%
)

R48 33(1%)

U9 NS4150B

CTRL
1

Bypass
2

IN+
3

IN-
4

OUT-
5VCC
6GND
7OUT+
8

R58 33(1%)

R33 10K(1%)

R36 4.7K(1%)

R69

2.2K(1%)

C59

330pF/50V(10%)(NC)

Y

G

J8

MRD(W)A101A2

A1
1

A2
2

A3
3

A4
4

A5
5

A6
6

A7
7

A8
8

A9
9

A10
10

A11
11

A12
12

NC1
NC1

NC2
NC2G1

G1

G2
G2

R47 33(1%)

C46 0.1uF/10V(10%)

C43
22pF/50V(5%)

C30

1uF
/10V

(10%
)

R59 33(1%)

R40 4.7K(1%)

C60

1uF/10V(10%)

C34

0.1uF/10V(10%)

C56 0.1uF/10V(10%)

R70 0(1%)(NC)

C24 1uF/10V(10%)R35 4.7K(1%)

R32 10K(1%)(NC)

C36

22pF
/50V

(5%
)

C51
22pF/50V(5%)

U8
YT8531DC-CA

TRXP0
1

TRXN0
2

AVDDL
3

TRXP1
4

TRXN1
5

TRXP2
6

TRXN2
7

AVDDL
8

TRXP3
9

TRXN3
10

A
V

D
D

3
3

11

R
E

S
E

T
_N

12

M
D

C
13

M
D

IO
14

T
X

D
3

15

T
X

D
2

16

T
X

D
1

17

T
X

D
0

18

T
X

_C
T

L
19

T
X

_C
LK

20

DVDDL
21RXD3/PHYAD0
22RXD2/PLLOFF
23RXD1/TXDLY
24RXD0/RXDLY
25RX_CTL/PHYAD2
26RX_CLK/PHYAD1
27DVDD_RGMII
28DVDD33
29LDO_O
30IN

T
_N

/P
M

E
_N

31
LE

D
0/

C
F

G
_E

X
T

32
LE

D
1/

C
F

G
_L

D
O

0
33

X
T

A
L_

I
36

C
L
K

O
U

T
35

LE
D

2/
C

F
G

_L
D

O
1

34

R
B

IA
S

39

A
V

D
D

L
38

X
T

A
L_

O
37

A
V

D
D

3
3

40

E
G

N
D

41

R46 33(1%)

C63

330pF
/50V

(10%
)(N

C
)

R61 33(1%)

C48 0.1uF/10V(10%)

R76 75(1%)

C54 0.1uF/10V(10%)

C42 0.1uF/10V(10%)

R53 4.7K(1%)(NC)

Y2
25MHz X

IN
1

G
N

D
2

X
O

U
T

3

G
N

D
4

C53 0.1uF/10V(10%)

R41 2.49K(1%)

C52 0.1uF/10V(10%)

J9

CON02_CC_S_2G

1
1

2
2

3
3

4
4

C65 0.1uF/50V(10%)

C23 1uF/10V(10%)

C35

0.1uF/10V(10%)
C37

22pF
/50V

(5%
)

R78 75(1%)

C49 0.1uF/10V(10%)

C62

1uF/10V(10%)

R62 33(1%)

C45 4.7uF/6.3V(10%)

C50 4.7uF/6.3V(10%)

U10 ME6211C33M5G-N

EN
3

OUT
5

VIN
1

NR/FB
4

G
N

D
2

C22 8.2pF/50V(0.25pF)

R77 330(1%)

R51 33(1%)

R80 75(1%)

C40

22pF/50V(5%)

R60 4.7K(1%)(NC)

C69 0.1uF/50V(10%)

U7 ES8311

CCLK
1

MCLK
2

PVDD
3

DVDD
4

DGND
5

S
C

L
K

/D
M

IC
_
S

C
L

6

A
S

D
O

U
T

7

LR
C

K
8

D
S

D
IN

9

A
G

N
D

10

AVDD
11OUTP
12OUTN
13DACVREF
14ADCVREF
15

V
M

ID
16

M
IC

1
N

17
M

IC
1
P

/D
M

IC
_
S

D
A

18
C

D
A

T
A

19
C

E
20

P
A

D
21

R72

0(1%)

C66 0.1uF/50V(10%)

C25 8.2pF/50V(0.25pF)

R81 330(1%)

R79

10K(1%)

R71 150K(1%)

C38
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