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ESPRESSIF

ESP32-S31NRV16

D+ / D-

Battary
4.2V 65mAH

VBUS

Buck
4.2V->3.3V

HUSB320

LDO
4.2V->3.3V

TPS2041

Buck
4.2V->3.3V

Boost
3.3V->5VVCHG

VCC_3V3

VDD

OUT_3V3

MCU_3V3

Codec_3V3

SPK

Codec_3V3

VDD

MCU_3V3

VCC_3V3

MCU_3V3

VOUT

VDDVSYS
MCU_3V3

ES8311

NS4150B

Mic
LMA2718B331

BMM150*2

BMI270

2.16' OLED

Touch Panel

KEY

NAND FLASH

震动马达

Battery
Manager

Battery
Charge

Type C                     
for USB High-Speed
and power_supply

Power Switch

VBUS_EN

VCC_3V3

VCC_3V3

GPIO_60

GPIO_7

4P POGOPIN2 * （2 * 10P 2.54’ 连接座）

30 * GPIO

GPIO_61（BOOT）

SPI

GPIO_8

I2C0

QSPI

5V_OUT

I2C1

5V_IN

5V_OUT

5V_IN5V_OUT5V_IN
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ANT1

VDDA32

VDDA43

CHIP_PU4

XTAL_32K_N/GPIO05

XTAL_32K_P/GPIO16

GPIO27

GPIO38

GPIO49

GPIO510

VDDPST_111

GPIO612

GPIO713

GPIO814

GPIO915

GPIO1016

GPIO1117

VREF_TOUCH18

GPIO1219

GPIO1320

G
P

IO
14

21

G
P

IO
15

22

G
P

IO
16

23

G
P

IO
17

24

G
P

IO
18

25
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P
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19
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D
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27

S
D
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28

S
D
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T
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29
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D
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S
D
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S
D
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32

S
D
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P
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34

V
D

D
_L

D
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P

8
35

S
P
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S

36

S
P
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37

S
P

IW
P

38

V
D

D
_S

P
I

39

S
P

IH
D

40

SPICLK 41
SPID 42

VCCA/VDDPST_2 43
USB_DP 44
USB_DM 45

VDDPST_3 54

G
P

IO
48

61
G

P
IO

49
62

V
R

E
F

_A
D

C
63

V
D

D
P

S
T

_4
64

G
P

IO
50

65
G

P
IO

51
66

G
P

IO
52

67
G

P
IO
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68

M
T

D
O
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M
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C

K
70
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D
I

71
M

T
M

S
72

U
0T

X
D
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U

0R
X

D
74
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P

IO
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G

P
IO
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76

V
D

D
A

1
77
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78
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T

A
L_

P
79

V
D
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A

2
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GPIO33 46
GPIO34 47
GPIO35 48
GPIO36 49
GPIO37 50
GPIO38 51
GPIO39 52
GPIO40 53

GPIO42 55
GPIO43 56
GPIO44 57
GPIO45 58
GPIO46 59
GPIO47 60
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N

D
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U3 ESP32-S31

GPIO_13

GPIO_5

GPIO_45

GPIO_38

GPIO_49

GPIO_4

GPIO_53

TX0

GPIO_18

GPIO_9

GPIO_2

GPIO_15

GPIO_8

GPIO_56

GPIO_50

GPIO_54
GPIO_52

GPIO_16

GPIO_51

GPIO_39
GPIO_40

GPIO_60

GPIO_42

USB_DP

GPIO_57

USB_DM

GPIO_55

USJ_DN

GPIO_37

GPIO_10

GPIO_48

GPIO_3

GPIO_7

GPIO_36

GPIO_12

USJ_DP

GPIO_1

GPIO_11

GPIO_44
GPIO_43

GPIO_47

GPIO_61

GPIO_17

GPIO_0

RX0

GPIO_19

GPIO_46

GPIO_35

GPIO_6

GPIO_14
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L3
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1.8pF
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TBD

C84

TBD

C9

2.7pF

C90

1.2pF

C3

3.5nH

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3
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C6
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GPIO_0
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GPIO_33
GPIO_34
GPIO_35
GPIO_36

D0_IN

GPIO_37
GPIO_38
GPIO_39
GPIO_40

GPIO_42
GPIO_43
GPIO_44
GPIO_45
GPIO_46
GPIO_47
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8
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_5

0
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IO

_5
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IO
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P
IO
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6
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IO

_5
7
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IO
_6
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D
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S

D
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S

D
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2

S
D
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3

S
D

_C
LK

S
D
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M

D
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P
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D
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P

IW
P
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P

IQ
S
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S

VDD_SPI

VDD_SPIVDD_PSRAM_1P8_1VDD_LDO_1P8

C18

470nF

R3 499Ω TX0

R
12

0Ω

R14

NC

R19 0Ω

R
11

0Ω

R9 0Ω

R
13

0Ω

R7 0Ω

R10 0Ω

R8 0Ω
USB_DM
USB_DP

R4 10kΩ （NC）

R6
10kΩ

SPID
SPICLK

R15
10kΩ

TP_SDA
TP_SCL

LCD_RST

LCD_D0
LCD_CS
LCD_CLK

GPIO_44
GPIO_43
GPIO_36
GPIO_50
GPIO_42
GPIO_51

ADC0

DAC

TOUCH

COMP

ADC1

USB-JTAG

LPIO

USB

UART

GPIO

STRAP

BOOT

32K_XTAL

GPIO0
GPIO1

GPIO4
GPIO5
GPIO6
GPIO7

引出复用 内部占用

USB_DM
USB_DP

USJ_DN

USB_DN

USJ_DP

USB_DP

R1
4.7kΩ

R2
4.7kΩ

GPIO_56
GPIO_3

CHIP_PU
LCD_D1
LCD_D2
LCD_D3

GPIO_35
GPIO_9

TP_RST
TP_INT GPIO_6

LCD_TE

GPIO_2

LCD_VCI_EN

CS#
1

SO/SIO1
2

WP#/SIO2
3

VSS
4

SI/SIO0
5

SCLK
6

HOLD#/SIO3
7

VCC
8

E
P

9

U4

GD5F1GM7UEYIGR

C7
100nFC8

100nF

C13
100nF

C14
100nF

C15
100nF

C16
100nF

C19
100nF

C21
100nF

C25 100nF

C23
100nF

C24
100nF

BAT_SDA
AUDIO_SDA
BMI_SDA

BAT_SCL
AUDIO_SCL
BMI_SCL

SD_D1
SD_D2
SD_D3
SD_CLK
SD_CMD

SD_D0

NAND_Q

NAND_D
NAND_CLK
NAND_HD

NAND_WP

VCC_NAND MCU_3V3
VCC_NAND

R16 0Ω

NAND_CS

NAND_CLK
NAND_D
NAND_Q
NAND_CS

NAND_WP
NAND_HD

I2S_WS
I2S_DOUT
I2S_BCK
I2S_MCLK

PA_CTRL
I2S_DIN

GPIO_49
GPIO_40
GPIO_37
GPIO_54

GPIO_45
GPIO_52

BOOT GPIO_61
BUTTON GPIO_7

14

6

8

8

2

4

MOTOR GPIO_8

GPIO_33
GPIO_34

CS#
1

SO(IO1)
2

WP#(IO2)
3

VSS
4

SI(IO0)
5

SCLK
6

HOLD#/RESET#(IO3)
7

VCC
8

EP
9

U5

GD25Q128EWIGR

SPIQ
SPIWP

SPID
SPICLK
SPIHD

SPICS

GPIO_52

D16 B5819WS

D18 B5819WS

GPIO_52

D19 B5819WS

VCC_PW

LP

LP

LP

LP

VBAT_IN

12

L6

KH-3216-A35

GPIO_56
GPIO_3

L1
24nH

BMM_INT12
BMM_INT11

IMU_INT

TP11
TP12

*

*

TP14

TP17GPIO_60

POWER_SWITCH

0x11  BMM150 #2
0x12  BMM150 #3
0x5A  CST9220
0x19  ES8311
0x55 BQ27220
0x69  BMI270

BOOT BOOT
RX0RX0
TX0TX0

GPIO_53GPIO_53
GPIO_54GPIO_54
GPIO_55GPIO_55

GPIO_49GPIO_49

GPIO_47GPIO_47
GPIO_40 GPIO_40

GPIO_48GPIO_48

GPIO_46GPIO_46
GPIO_39GPIO_39
GPIO_38GPIO_38
GPIO_37GPIO_37
GNDGND

USJ_DNUSJ_DN
GND GND

GND
GPIO_19
GPIO_18
GPIO_17
GPIO_16

GPIO_14
GPIO_15

GPIO_12
GPIO_13

GPIO_11

GPIO_5
GPIO_10

GPIO_4
GPIO_1

GNDGND
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TP23
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P

IO
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1

R
X

0

VCC_3V3VCC_3V3 5V_OUT

GPIO_0

5V_IN5V_IN

VBAT_IN

5V_OUT
5V_OUT
5V_OUT

VBAT_IN
VBAT_IN

VCC_3V3VCC_3V3
VCC_3V3VCC_3V3
VCC_3V3VCC_3V3

5V_IN5V_IN
5V_IN5V_IN

VON
VOPUSJ_DP USJ_DP

5V_IN 5V_IN
GND

GND
GND
GND
GND

TP2

L7

2.8nH

GPIO_57

1
1
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3
3
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5
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FPC-05F-30PH20

GND

GND

1.2更新

1.2更新

1.2更新

1.2更新
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IIC ADDR : 0x69

GNDGND

MCU_3V3

MCU_3V3

VCC_3V3

C26

10uF

SDO
1

ASDX
2

ASCX
3

INT1
4

VDDIO
5

GNDIO
6

GND
7

VDD
8

INT2
9

OCSB
10

OSDO
11

CSB
12

SCX
13

SDX
14

U11

BMI270

MOTOR

GND

MCU_3V3

MCU_3V3

GND

MCU_3V3

MCU_3V3

MOTOR

BMI_SDA

D2 D3

BMI_SCL

GND

GND

VDD

D7D6 D8D5D4

VBUS

GND

GND

GND

GND

IMU

+
1

-
2

EP
3

M1

Z3OC1T8219731

GND

1

2

6

Q3.2
BSS138PS,115R50

100kΩ

R5
100kΩ

P
S

A
1

S
D

O
C

1
G

N
D

E
1

VDDIOB2

INTD2

SCKA3

G
N

D
E

3

S
D

I
B

4

D
R

Y
D

4

CSB A5
GND C5
VDD E5

U27

BMM150

P
S

A
1

S
D

O
C

1
G

N
D

E
1

VDDIOB2

INTD2

SCKA3

G
N

D
E

3

S
D

I
B

4

D
R

Y
D

4

CSB A5
GND C5
VDD E5

U26

BMM150
BMI_SDA

BMI_SDA GND

GND

GND

GND

GND

GND

GND

GND

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3

MCU_3V3

BMM_INT11

BMM_INT12

BMI_SCL

BMI_SCL

R55 0Ω
R54 0Ω

R53 0Ω
R52 0Ω

R17 0Ω （NC）

R20 0Ω

R18 0Ω

LCD

Type-C
AI-BUTTONBOOT BUTTON

USB_DP
USB_DN
USB_CC1

USB_CC2
VBUS

USB_DP
USB_DN

BUTTONBOOT

橙色 1.0

VCC_3V3

VCC_3V3

1
1

24
24

3
3

22
22

5
5

20
20

7
7

18
18

9
9

16
16

11
11

14
14

13
13

12
12

15
15

10
10

17
17

8
8

19
19

6
6

21
21

4
4

23
23

2
2

25
25

26
26

27
27

28
28

BTB0.408-24PLBDR-M41
C28

100nF

C77
100nF

C76
100nF

C29
100nF

C85
100nF

C83
100nF

C79
100nF

C78
100nF

D1
DSK24

磁力计

LCD_RST

GND
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D
G
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D

LCD_TE
LCD_CS

LCD_CLK
LCD_D1

D0_INLCD_D0

GNDGND

GNDGND
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S4
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12

34S2

GT-TC041B-H036-L1N

LCD_D2
LCD_D3

BMM150 #2
CSB=0
SDO=1
ADDR=0x11

BMM150 #3
CSB=1
SDO=0
ADDR=0x12

GND
A1B12

VBUS
A4B9

SBU2
B8

CC1
A5

DN2
B7

DP1
A6

DN1
A7

DP2
B6

SBU1
A8

CC2
B5

VBUS
B4A9

GND
B1A12

4
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3
3

1
1

2
2

USB2
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PA_CTRL
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VON

CCLK
1

MCLK
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3
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A
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21

U14

ES8311

ADCVREF
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AGND

I2S_DIN

AGND
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C49
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I2S_MCLK
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I2S_BCK
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C36
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AGND

AGND
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22pF

C47

22pF

AGND
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ADCVREF AGND
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10kΩ
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CODEC_3V3
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1
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2
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3
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4
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5

VCC
6

GND
7
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8

U15

NS4150B

CODEC_3V3

AGND

C44
1uF

VDD

VDD

R27
10kΩ
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G

N
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1
1

2
2

3
3

4
4
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AUDIO_SCL
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CODEC_3V3
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2.2kΩ

R24
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CODEC_3V3

GND

GND

GND

GND
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GND
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R29 100kΩ
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LDO

PA

MIC

OUTP

ES_SCL
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AGND
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GND
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4
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5
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GND

GND

CODEC_3V3
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C52
1nF

C53

1nF
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C58
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C41 1uF

C43 1uF
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1uF
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1uF

C40
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C42 1uF
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1uF
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1uF

C56

1uF
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C54 100nF
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ESPRESSIF

VSYS

VDD

VOUT_BOOST

VCC_3V3

VCHG

VDD

VCC_3V3MCU_3V3

VSYS
VCHG

C89

10uF

C27

10uF
C71

10uF

C70

10uF

Q5

AO3401A

Q6

AO3401A

GND

VBAT_IN

R37 10kΩ

R43

10kΩ

R36 10kΩ

GND

R38 10kΩ

GND

GND
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LX
1

LX
2

EN
3

SGND
4

FB
5

IN
6

OUT
7
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8

P
G

N
D

9U16
SY7088DGC

VBUS

VDD

GND

CHRG

GND

STDBY
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GND
GND

VCC_3V3

GND

GND

GND

VOUT_BOOST

VOUT_BOOST
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VBAT

1
1

2
2

3
3

4
4

BAT1（NC）

HC-1.0-2PWT

3
4

5 Q3.1
BSS138PS,115

R41
10kΩ

R40
100kΩ

R51
100kΩ

VBAT

GND

GND

C69
1uF

GPOUTA1

SDAA2

SCLA3

SRPC1
SRNC2

BATC3

BIN B1

VSS B2

VDD B3

U20

BQ27220YZFR

BAT_SCL
BAT_SDA

VBAT_IN

GND
1

VDD
2

NC
3

ONOFF
4

NC
5

OUT
6

U22

SAM8108

G
N

D

VSYS

C60
1uF

POWER_SWITCH

GND

PWR_EN

CHRG#
1

GND
2

BAT
3

VCC
4

STDBY#
5

PROG
6

U23

TP4057

GNDGND

5V_IN_flag

VBAT

CHRG
STDBY

VBUS

5V_OUT

5V_IN

VBUS

GND

BOOST

USB HOST POWER

DCDC

BAT CHARGE

BAT MANGAGE

POWER ON/OFF MANAGEMENT

R32
220kΩ

R35
68kΩ

U17

1.5uH

GND

GND

G
N

D

GND
GND

GND

EN
1

GND
2

SW
3

VIN
4

FB
5

U21

TLV62569DBVR

L5

2.2uH
R44
100kΩ

R46
22.1kΩ

CC1
1

CC2
2

PORT/DEBUG_N
3

VBUS_DET
4

ADDR/ORIENT
5

INT_N/OUT3
6

SDA/OUT1
7

SCL/OUT2
8

ID
9

GND
10

EN_N
11

VDD
12

U19

HUSB320_BA000-QN12R

OUT
1

GND
2

OC#
3

EN#
4

IN
5

U18

TPS2041BDBVR

VBUS_EN

VBUS_ENR390Ω

Note:
Port: NC -> DRP
ADDR： GND IIC ADDR 0x42

C61
22uF

C63
22uF

C65
22uF

C62

100nF C64
100nF

C67

100nF

C66
100nF

C72

100nF

VBUS_EN

VOUT_EN

C73
10uF

C74
10uF

C68
2.2uF

D11

DSK24

D15 DSK24

D14 DSK24

D10 DSK24

D13 DSK24

VOUT_EN

R47 15kΩ

RPROG = 1000 / 15k = 66mA

5V_IN_flag

5V_IN_flag

USB_CC2
USB_CC1

D9 B5819WS

D12 B5819WS

D
6

G
1

S

5

Q2.1

WST2011

D
4

G
3

S

2

Q2.2

WST2011
R34
1MΩ

R33
1MΩ

R31
1MΩ

VBUS_IN

VBUS_OUT

12

34S3

GT-TC041B-H036-L1N

PWR_EN

R42

10mΩ

TP7

R=(3.3−2.3)/100uA​=10k

TP22
TP21

R45
2MΩ

VCC_PW

LED1

A-SP1102AS1AW1D-C02-2C

R48 4.7kΩ

R49 10kΩ
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