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3.3V/800mA

To 
ADC

System LED = H ，LED light ON;
System LED = L ，LED light OFF;

UART
&
Download

ESP0 Pin Configuration:

MicroSD Card SPI mode:
1. DAT3 works as CS(chip select);
2. CMD works as DI(Data In);
3. CLK works as Clock;
4. DAT0 works as DO(Data out).

ESP32-S3 Module:

To 
Codec

ESP32 Module:

+5V -> 3.3V:

LED Indication:

Place close to M
odule.

Notes：
1.Reserved SDIO 1-bit for comunicating with another esp system.

Strapping Pins

ESP to MicroSD Card
SPI Mode

Connect between ESPs
1bit mode

ADC

ESP0_SD_CMD

ESP0_SD_CLK

ESP0_SD_DAT0

ESP0_SD_DET

ESP0_SD_VCC33

ESP0_SD_DET

ES_I2C_CLK
ES_I2C_SDA

ES7210_MCLK
ES7210_SCLK
ES7210_LRCK
ES7210_SDOUT

ES7210_INT

ESP0_LED

ESP_TXD
ESP_RXD

ESP0_Boot_IO0
ESP0_Boot_IO2
ESP0_Boot_EN

ESP0_SD_DAT3

ESP0_SD_DAT1

ESP0_SD_DAT2

ESP_EN

Codec_I2S0_MCLK
Codec_I2S0_SCLK
Codec_I2S0_LRCK
Codec_I2S0_DSDIN

PA_CTRL

WS2812_CTRL

BT_ARRAY_ADC

ES_I2C_CLK
ES_I2C_SDA

ESP_IO8

ESP_SDIO_CLK
ESP_SDIO_CMD
ESP_SDIO_DAT0
ESP_SDIO_DAT1

ESP_IO0

ESP_IO45
ESP_IO46

ESP_IO3

PDM_DAT78
PDM_DAT56

PDM_DAT34
PDM_CLK2

PDM_DAT12
PDM_CLK1 ESP_IO42

ESP_IO41
ESP_IO40

ESP_IO38
ESP_IO39

Codec_I2S0_SCLK

Codec_I2S0_MCLK
Codec_I2S0_LRCK

Codec_I2S0_DSDIN
PA_CTRL

ESP_IO1
ESP_IO2

ESP_IO21
ESP_IO14
ESP_IO13
ESP_IO3

ES_I2C_CLK
ES_I2C_SDA

ESP_SDIO_DAT1
ESP_SDIO_DAT0
ESP_SDIO_CMD
ESP_SDIO_CLK

ESP_IO12
ESP_IO11
ESP_IO10
ESP_IO9
ESP_IO20

ES7210_INT

ES7210_LRCK

ES7210_SDOUT
ES7210_SCLK

ES7210_MCLK

ESP0_LED
BT_ARRAY_ADC ESP_IO8

ESP_IO19WS2812_CTRL

ESP0_SD_CLK
ESP0_SD_CMD
ESP0_SD_DAT0
ESP0_SD_DAT3
ESP0_SD_DET

ESP_IO18
ESP_IO17
ESP_IO16
ESP_IO15
ESP_IO7

ESP0_Boot_IO0
ESP0_Boot_IO2
ESP0_Boot_EN

ESP_IO0
ESP_IO2
ESP_EN

ESP_IO45
ESP_IO46PDM_DAT78

PDM_DAT56

PDM_DAT34
PDM_CLK2

PDM_DAT12
PDM_CLK1 ESP_IO4

ESP_IO5
ESP_IO6

BT_ARRAY_ADC_2

BT_ARRAY_ADC_2

ESP_RXD
ESP_TXD

ESP_IO1
ESP_IO2

ESP_RXD
ESP_TXD

ESP_IO35
ESP_IO36
ESP_IO37
ESP_IO38
ESP_IO39
ESP_IO40
ESP_IO41
ESP_IO42

ESP_IO0

ESP_IO16
ESP_IO17
ESP_IO18

ESP_IO4
ESP_IO5
ESP_IO6
ESP_IO7
ESP_IO15

ES
P_

IO
3

ES
P_

IO
46

ES
P_

IO
9

ES
P_

IO
10

ES
P_

IO
11

ES
P_

IO
12

ES
P_

IO
13

ES
P_

IO
14

ES
P_

IO
21

ES
P_

IO
45

ESP_IO8
ESP_IO19
ESP_IO20

ES
P_

IO
47

ES
P_

IO
48

MUTE_STATUS_OD_L
MUTE_BTN_OD_L

MUTE_STATUS_OD_L
MUTE_BTN_OD_L

ESP_IO47
ESP_IO48

GND

ESP0_VDD33

GNDGND

VCC

GND GND

GNDGND

SD0_VCC33

GND

SD0_VCC33ESP0_VDD33

GND GND

ESP0_VDD33

ESP0_VDD33

GNDGND

ESP0_VDD33

GND

ESP0_VDD33

GND

ESP0_VDD33

GND

ESP0_VDD33
GND

GND

ES_I2C_SDA 3,4
ES_I2C_CLK 3,4

ES7210_MCLK 3
ES7210_SCLK 3
ES7210_LRCK 3
ES7210_SDOUT 3

ES7210_INT 3

ESP0_UART0_TX 5
ESP0_UART0_RX 5

ESP0_Boot_IO0 5
ESP0_Boot_IO2 5
ESP0_Boot_EN 5

Codec_I2S0_MCLK 4
Codec_I2S0_SCLK 4
Codec_I2S0_LRCK 4
Codec_I2S0_DSDIN 4

PA_CTRL 4

WS2812_CTRL 3

BT_ARRAY_ADC 3

PDM_CLK1 3
PDM_DAT12 3
PDM_DAT34 3
PDM_CLK2 3
PDM_DAT56 3
PDM_DAT78 3

BT_ARRAY_ADC_2 3

MUTE_STATUS_OD_L 6
MUTE_BTN_OD_L 6
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R307 0R(1%)

R
255

10K(1%
)(N

C
)

R305 0R(1%)

TP91

R292 0R(1%)(NC)

R308 0R(1%)

R279 51K(1%)

TP101

D27

LESD8D3.3CAT5G

R281 51R(1%)

R304 0R(1%)

R
256

10K(1%
)(N

C
)

R224 51K(1%)

R289 0R(1%)

C22

0.1uF/50V(10%
)

R51 1K(1%)(NC)

D25

LESD8D3.3CAT5G

C27

0.1uF/50V(10%
)

R309 0R(1%)

C128

100uF/6.3V(20%
)

Q3
AOSS21311C

R285 51R(1%)

R52

10K(1%
)(N

C
)

R291 0R(1%)

U3 AMS1117-3.3

G
N

D
1

VOUT
2

VIN
3

Tab
4

R
257

10K(1%
)(N

C
)

R310 0R(1%)

R306 0R(1%)

C127

1uF/16V(10%
)

C129

0.1uF/50V(10%
)

JP2

CON4X1_2P54(NC)

1
1

2
2

3
3

4
4

D3
LESD8D3.3CAT5G

C26

10uF/25V(20%
)

Q4
LBSS138LT1G(NC)

C21

0.1uF/50V(10%
)

R293 0R(1%)(NC)

R287 0R(1%)

R278 51K(1%)

R
185

10K(1%
)

R284 0R(1%)

D26

LESD8D3.3CAT5G

R
28

3.3K(1%
)

D4

LESD8D3.3CAT5G

R
258

10K(1%
)(N

C
)

R283 0R(1%)

D7 RED LED(NC)

R
259

10K(1%
)(N

C
)

R286 51R(1%)

R
29

3.3K(1%
)

D5

LESD8D3.3CAT5G

R282 0R(1%)

R297 0R(1%)

R49 5.1K(1%)(NC)

R
221

10K(1%
)

R
173

51K(1%
)(N

C
)

R290 0R(1%)

R
260

10K(1%
)(N

C
)

C23

10uF/25V(20%
)

D6

LESD8D3.3CAT5G

R299 0R(1%)

R280 0R(1%)

C156

0.1uF/50V(10%
)

R277 51K(1%)

R
174

51K(1%
)(N

C
)

R295 0R(1%)

D2LESD8D3.3CAT5G

ESP32-S3-WROOM-1U4

GND1
1

3V3
2

EN
3

IO4
4

IO5
5

IO6
6

IO7
7

IO15
8

IO16
9

IO17
10

IO18
11

IO19
13

IO20
14

IO8
12

GND2
40

IO1
39

IO2
38

TXD0
37

RXD0
36

IO42
35

IO41
34

IO40
33

IO39
32

IO38
31

IO37
30

IO36
29

IO35
28

IO0
27

IO
46

16

IO
9

17

IO
10

18

IO
11

19

IO
12

20

IO
13

21

IO
14

22

IO
21

23

IO
47

24

IO
48

25

IO
3

15

IO
45

26

EPAD
41

R300 0R(1%)

R343 0R(1%)

R316 0R(1%)(NC)

R
48

10K(1%
)

R
42

51K(1%
)

R288 0R(1%)

R
253

10K(1%
)(N

C
)

R312 0R(1%)

R294 0R(1%)

R344 0R(1%)

R314 0R(1%)

J2

TF_CARD

CD/DATA3
2

CMD
3

VDD
4

CLK
5

VSS
6

DATA0
7

DATA1
8

CD
9

G1
10

DATA2
1

G2
11

G3
12

G4
13

R
43

51K(1%
)

R302 0R(1%)

R296 0R(1%)(NC)

R
254

10K(1%
)(N

C
)

R
44

51K(1%
)

R313 0R(1%)

C20

10uF/25V(20%
)

R303 0R(1%)

R39 0R(1%)

JP1

CON4X1_2P54(NC)

1
1

2
2

3
3

4
4

TP81
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Notes:
1.Vout=1.20*(1+R1/R2)=3.296V;
  R1=52.3K,R2=30.1K are recommended for better performance.

R1

R2

Close to MIC.

Close to MIC.Power for ADC:

ADC:

Location Holes:

FPC 0.5MM 16Pins FPC 0.5MM 16PinsPDM Interface 
Reserved.

AD[1:0] ES7210 CHIP ADDRESS

AD1=0, AD0=0

AD1=0, AD0=1

AD1=1, AD0=0

AD1=1, AD0=1

0x80(8bit) / 0x40(7bit) (Default)

0x82(8bit) / 0x41(7bit)

0x84(8bit) / 0x42(7bit)

0x86(8bit) / 0x43(7bit)

Power for ADC:

SC70-5

ES_I2C_SDA

ES7210_MCLK
ES7210_SCLK
ES7210_LRCK
ES7210_SDOUT_BUF

ES7210_INT

ES7210_INT

ADC_MIC1N

ADC_MIC1P

ADC_MIC2P

ADC_MIC2N

ADC_MICBIAS12

ADC_MICBIAS34

ADC_MIC3N
ADC_MIC3P

ADC_MIC4P
ADC_MIC4N

ADC_AD1

ES_I2C_CLK
ES_I2C_SDA

ADC_AD0

ES_I2C_CLK

ES7210_MCLK
ES7210_SCLK
ES7210_LRCK
ES7210_SDOUT

ADC_MIC3P
ADC_MIC3N

WS2812_CTRL

BT_ARRAY_ADC

BT_ARRAY_ADC
ADC_MIC4P
ADC_MIC4N
ADC_MICBIAS34
ADC_MIC2P
ADC_MIC2N
ADC_MICBIAS12
ADC_MIC1P
ADC_MIC1N

WS2812_CTRL
ES_I2C_CLK
ES_I2C_SDA

BT_ARRAY_ADC_2

PDM_CLK2
PDM_DAT34

WS2812_CTRL
ES_I2C_CLK
ES_I2C_SDA

PDM_CLK1

PDM_DAT78
PDM_DAT56

PDM_DAT34
PDM_CLK2

PDM_DAT12
PDM_CLK1

BT_ARRAY_ADC_2

PDM_DAT12

MIC_BIAS

PDM_DAT78
PDM_DAT56
MIC_BIAS

SLG_MUTE_STATE

SLG_MUTE_STATE

ES7210_SDOUTES7210_SDOUT_BUF

SLG_MUTE_STATE_L

SLG_MUTE_STATE_L

ADC_GND ADC_GND ADC_GND

ADC_GND ADC_GND ADC_GND

AUDIO_VCC33

ADC_GND ADC_GND

VCC

ADC_GND

ADC_GND ADC_GND

ADC_VCC33
ADC_GND

ADC_GNDADC_GND

ADC_GND

ADC_VCC33

ADC_GND ADC_GND ADC_GND

ADC_GND ADC_GND

ADC_VCC33

ADC_GND

ADC_VCC33

ADC_GND

ADC_GND

ADC_GND
ADC_GND
ADC_GND
ADC_GND
ADC_GND
ADC_GND
ADC_GND
ADC_GND

VCC
ADC_GND

ADC_GND

ADC_GND

GND

ESP0_VDD33

GND

GND

GND

ESP0_VDD33

ADC_VCC33

ADC_GND

ADC_GND

ESP0_VDD33

ES_I2C_SDA 2,4

ES7210_INT 2

ES_I2C_CLK 2,4

ES7210_MCLK 2
ES7210_SCLK 2
ES7210_LRCK 2
ES7210_SDOUT 2

AEC_ADC_MIC3P 4
AEC_ADC_MIC3N 4

WS2812_CTRL 2

BT_ARRAY_ADC 2

PDM_CLK1 2
PDM_DAT12 2
PDM_DAT34 2
PDM_CLK2 2
PDM_DAT56 2
PDM_DAT78 2

BT_ARRAY_ADC_2 2

SLG_MUTE_STATE 6
SLG_MUTE_STATE_L 6
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R339 0R(1%)

R341

10K(1%)(NC)

C48 1uF/16V(10%)

C33

22pF/50V(5%)

C155 22pF/50V(5%)(NC)

R58 10K(1%)(NC)

C46

0.1uF/50V(10%
)

J11
AFC01-S16FCC-00

4
4

3
3

2
2

1
1

17
17

18
18

5
5 6
6 7
7 8
8 9
9 10

10 11
11 12
12 13
13 14
14 15
15 16
16

C52 1uF/16V(10%)

U21

SN74LVC1G126

OE
1

A
2

GND
3

Y
4

VCC
5

C50 1uF/16V(10%)

C42

1uF/16V(10%
)

C47

10uF/25V(20%
)

R60 51R(1%)

R59 10K(1%)

C38 1uF/16V(10%)

C53 1uF/16V(10%)

Q19
AOSS21311C

C51

1uF/16V(10%)

TP1

1

C49

10uF/25V(20%
)

R66

52.3K(1%)

C39 1uF/16V(10%)

C152 22pF/50V(5%)(NC)

C54 1uF/16V(10%)

U6

ES7210

AD
0

1
AD

1
2

C
D

AT
A

3
C

C
LK

4
M

C
LK

5
VD

D
P

6
VD

D
D

7
G

N
D

D
8

SCLK
9

LRCK
10

SDOUT1/TDMOUT
11

SDOUT2/TDMIN
12

INT
13

DMIC_CLK
14

MIC1N
15

MIC1P
16

R
EF

P1
2

17

R
EF

Q
12

18

M
IC

2P
19

M
IC

2N
20

G
N

D
A

21

VD
D

A
22

VD
D

M
23

M
IC

BI
AS

12
24

REFQM
25MICBIAS34
26MIC4N
27MIC4P
28REFP34
29REFQ34
30MIC3P
31MIC3N
32E_GND
33

C57 1uF/16V(10%)

C45

10nF/50V(10%
)(N

C
)

C55

1uF/16V(10%)

C210 10uF/25V(20%)

C
37

22pF/50V(5%
)

STD1

M3-L5-3.5

C151 22pF/50V(5%)(NC)

C213

10nF/50V(10%
)(N

C
)

C35 1uF/16V(10%)

R53 0R(1%)

C43

1uF/16V(10%
)

R342 10K(1%)

R61 0R(1%)(NC)

C214

0.1uF/50V(10%)

R56 10K(1%)(NC)

R55 0R(1%)

R317 0R(1%)

C34 1uF/16V(10%)

C150 22pF/50V(5%)(NC)

C
40

22pF/50V(5%
)

C56

1uF/16V(10%)

STD3

M3-L5-3.5

R57 10K(1%)

R338 10K(1%)

R276 0R(1%)

C29

1uF/16V(10%)

R65

10K(1%)

C44

1uF/16V(10%
)

C149 22pF/50V(5%)(NC)

R62 10K(1%)(NC)

C41

1uF/16V(10%
)

J9
AFC01-S16FCC-00

4
4

3
3

2
2

1
1

17
17

18
18

5
5 6
6 7
7 8
8 9
9 10
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11 12
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R69 0R(1%)

R68

30K(1%)

C31

0.1uF/50V(10%)

R67

10K(1%)(NC)

STD2

M3-L5-3.5

C148 22pF/50V(5%)(NC)

C145 0.1uF/50V(10%)

R54 0R(1%)

R63 10K(1%)(NC)

C
36

22pF/50V(5%
)

C30

0.1uF/50V(10%)

U7 RT9043GB@400mA

EN
3

OUT
5

VIN
1

NR/FB
4

G
N

D
2

STD4

M3-L5-3.5

C154 22pF/50V(5%)(NC)

C147 10uF/25V(20%)

C32

22pF/50V(5%)

R64 0R(1%)

C153 22pF/50V(5%)(NC)



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

R62 = NC, R63 = 10K, I2C Address = 0x40
R62 = 10K, R63 = NC, I2C Address = 0x41

RC circuit to avoid errors
during I2C read and write

Notes:
1.Vout=1.20*(1+R1/R2)=3.296V;
 R1=52.3K,R2=30.1K are recommended for better performance.

R1

R2

Notes：
1.When EarPhone NO plug in,EarPhone_Detect keep low,thus Q16 off,and then B=H,
AND_PA_CTRL will follow the status of PA_CTRL ;
2.When EarPhone plug in,EarPhone_Detect swith to high,thus Q16 ON,and then B=L,
AND_PA_CTRL will keep low ;

Codec:

Power for Codec:

AEC: PA & Speaker:

EarPhone:

Place under PJ-393-A.

DVDD

Codec_I2S0_LRCK

Codec_I2S0_MCLK

Codec_I2S0_ASDOUT
Codec_I2S0_SCLK

Codec_I2S0_DSDIN

Codec_CE

AD
C

VR
EF

D
AC

VR
EF

VMID

ES_I2C_SDA

ES_I2C_CLK

AVDD

PVDD OUTN

OUTP

PA_OUTL+

PA_OUTL-

AND_PA_CTRL

PA_INL+
PA_INL-

PA_OUTL+

PA_OUTL-
PA_PVDD1

DAC_AOUTLN

DAC_AOUTLP PA_INL+

PA_INL-

ES_I2C_SDA

PA_CTRL

ES_I2C_CLK

Codec_I2S0_MCLK
Codec_I2S0_SCLK
Codec_I2S0_LRCK
Codec_I2S0_DSDIN

AEC_ADC_MIC3P
AEC_ADC_MIC3N

PA_OUTL+
DAC_AOUTLP

PA_OUTL-
DAC_AOUTLN

OUTP

OUTN

DAC_AOUTLN

DAC_AOUTLP

PA_CTRL

AND_PA_CTRL

EarPhone_Detect

EarPhone_Detect

AEC_ADC_MIC3P

AEC_ADC_MIC3N

ADC_GND

Codec_3V3

Codec_3V3

ADC_GND

ADC_GND

ADC_GND

ADC_GND

Codec_3V3

Codec_3V3

ADC_GND

ADC_GND

ADC_GNDADC_GND
ADC_GND

ADC_GND

ADC_GNDADC_GND ADC_GND ADC_GND

Codec_3V3

ADC_GND ADC_GND

VCC

ADC_GND

ADC_GND

ADC_GND

ADC_GNDADC_GNDADC_GND

ADC_GND GND

VCC

ADC_GND

ADC_GND

ADC_GND

ADC_GND

Codec_3V3

ADC_GNDADC_GND

ADC_GND

ADC_GND

Codec_3V3

ADC_GND

Codec_3V3

AUDIO_VCC33

ES_I2C_SDA 2,3

PA_CTRL 2

ES_I2C_CLK 2,3

Codec_I2S0_MCLK 2
Codec_I2S0_SCLK 2
Codec_I2S0_LRCK 2
Codec_I2S0_DSDIN 2

AEC_ADC_MIC3P 3
AEC_ADC_MIC3N 3
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R140 0R(5%)(NC)

R123 0R(1%)

C93 0.47uF/10V(10%)

R195 0R(1%)

C70

1uF/16V(10%)

R345 0R(1%)

R127

10K(1%)(NC)

R115

2K(1%)(NC)

R128

30K(1%)(NC)

R138

3.3K(1%)(NC)
C90

1uF/16V(10%)

R116 10K(1%)(NC)

R133 2.2K(1%)

C96

2200pF/50V(10%)

R186 100K(1%)
C100
22pF/50V(5%)

C71

22pF/50V(5%
)
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)
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C75 1uF/16V(10%)
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)
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8



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Auto program

DTR RTS-->EN  IO0   IO2
 1        1        1      1     1
 0        0        1      1     1
 1        0        0      1     1
 0        1        1      0     0

Power On LED

Power IN: UART:

Reset & Download & Button:

BATTERY
CNN

BATTERY:

AUX_USB_POWER

D-
D+

DTR

RTS

ESP0_Auto_EN

ESP0_Auto_IO0_IO2
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R171 10K(1%)(NC)

C123

22uF/10V(20%)(NC)

R41

5.1K(1%)

R76 5.1K(1%)

R105 22.1K(1%)
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MUTE-BUTTON

Adjust values to
desired LED 
brightness Connect Pull-up for

Delayed Mode

Mic/Camera
Off LED

Adjust value to ensure
that LED_CATH_FB >1.2V
when LED is off.

Momentary Pushbutton

RC debounce

Disable power or data for 
mic/camera/sensors

Disable power or data for 
mic/camera/sensors

MIC_MUTE_BUTTON_IN_L

MUTE_STATUS_OD_L

MUTE_BTN_OD_L

SLG_MUTE_STATE

SLG_MUTE_STATE_L

SLG_MUTE_STATE

SLG_MUTE_STATE_L

MUTE_STATUS_OD_L
MUTE_BTN_OD_L

ESP0_VDD33

GND

ADC_GND

ESP0_VDD33 SLG_3V3

GND

ADC_GND

ADC_GND
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ESP0_VDD33

GND

ADC_GND

ESP0_VDD33

SLG_3V3
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SLG_MUTE_STATE 3

SLG_MUTE_STATE_L 3

MUTE_STATUS_OD_L 2
MUTE_BTN_OD_L 2
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RED LED
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