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IO39

IO45

PA4/GP PG2/GP

PA0/GP

IO38 PB4/GP

IO48

WIFI_WAKE

IO40

PE5/GP

PA7/GP

PG11/GP

PG1/GP

PB0/GP

PG8/U0-PB0

PG12/GP

U0-PA2
CAT1_MAIN_IR

IO19

IO41IO46

IO20

PA3/GP

IO45

PA15/GP

PE6/GP

PB2/PD9/GP

PA5/GP

ESP32-S3:　IOs can cfg by any IO for alternte I2S, I2C, SPI,UART

PIR RADAR IR Array Gyro ST-ToF ToF ALS Temp & RH% Mono-OLED AudioAlternate

USB-D-
USB-D+

SPI-CLK
SPI-MISO

UART_RX/CS
UART_TX

IO48_U0-PB0

SPI-MOSI

GPIO19

GPIO48

GPIO45

GPIO39

GPIO46

GPIO40
GPIO41

GPIO20

IOs

GPIO38

IOs Alternate

PA5/GP
PA7/GP

PB2/GP

PA4/GP

PG11/GP
PA0/GP

PG8/U0-PB0

PB4/GP

PA15/GP

ToF
NE301: I2C CFG from J3 & J1

PIR Temp & RH%RADAR AudioALSST-ToFGyroIR Array

UART_TX

UART_RX

NE101: I2C CFG from J3

PB0/GP

WiFi-Halow

PWR_ON

SPI-MOSI
SPI-CLK
SPI-MISO

SPI-CS
Halow_IRQ

WIFI-BUSY

WIFI_WAKE
WIFI_RST

CAT-1

PWR_ON

UART_RX
UART_TX

IO48

I2C_SCL

I2C_SDA

I2C_SCL

I2C_SDA

I2C_SCL

I2C_SDA

I2C_SCL

I2C_SDA

I2C_SCL

I2C_SDA

I2C_SCL

I2C_SDA

I2C_SCL

I2C_SDA

PWR_ON

SPI-MISO
SPI-CLK
SPI-MOSI

WiFi-Halow

WIFI_RST

Halow_IRQ

SPI-CS
WIFI-BUSY

WIFI_WAKE

PWR_ON

UART_RX

SPI-CLK
SPI-MOSI

UART_TX

SPI-MISO
SPI-CS

PWR_ON

CAT-1

UART_RX
UART_TX

SAI1_MCLK_B

SAI1_SCK_B
SAI1_SD_B

ST-ToFRADAR
NE301: I2C CFG from J1

PG1/GP

U0-PA2

SAI1_FS_B

IOs Gyro AudioPIR

PA3/GP

PE5/GP I2C_SCL

Alternate

I2C_SDA

IR Array ALSWiFi-Halow Temp & RH%ToF

PE6/GP

PG12/GP
PG2/GP

CAT-1

I2C_SCL
I2C_SDA

I2C_SCL
I2C_SDA

I2C_SCL
I2C_SDA

I2C_SCL
I2C_SDA

I2C_SCL
I2C_SDA

I2C_SCL
I2C_SDA

I2C_SCL
I2C_SDA

UART_RX
UART_TX

U0-PA2

PG8/U0-PB0

U0-PA2

TFT

Mono-OLED TFT

Mono-OLED

I2C_SCL

I2C_SDA

I2C_SCL
I2C_SDA

SPI-CLK
SPI-MOSI

SPI-CS

TFT_BL

TFT_DC

TFT_RST

SPI-MOSI

TFT_DC

TFT_RST

SPI-CS

SPI-CLK

TFT_BL

I2S_SDO

I2S_SDI
I2S_BCLK

I2S_WS

GPIO19

I2S_SDO

I2S_WS
I2S_SDI
I2S_BCLK

SAI1_MCLK_B
SAI1_FS_B

SAI1_SCK_B
SAI1_SD_B

SAI1_SD_A

SAI1_SD_B
SAI1_MCLK_B
SAI1_FS_B

SAI1_SCK_B
SAI1_SD_A

I2S_SDO

I2S_BCLK

I2S_WS

I2S_SDI

SAI I2S Mapping

3V3:
NE101: Always on
NE301: Ctrl by N6-PF10

This PinHeader Function:
only available on NE301

Halow_IRQ

IO19

1.3 Versioin:
PB2 Change to PD9
PB2 move to J2-2

PB2/GP

VCC_IN

3V3

VCC_IN 3V3

U0-PA24

N6_SCL4 N6_SDA 4
SAI1_FS_B5 SAI1_MCLK_B 5

SAI1_SD_B5 SAI1_SCK_B 5

IO48_U0-PB04
SPI_MOSI5,6 SPI_MISO 5,6

RX_N64 SPI_CS 5,6
TX_SDA4 RX_SCL 4

IO19_PB2 4,5,6
SPI_SCK5,6 TFT_RST 6 SAI1_SD_A 5
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C1
22uF 10V

C0805

H3
HOLE

pad3_50cir2_20c

1
1

C4
10uF 6.3V

C0402

H4
HOLE

pad3_50cir2_20c

1
1

C2
0.1uF 25V
C0402

C3

10pF 50V/NC
C0402C5

0.1uF 25V
C0402

J1

201-2S-DL-2*8P(F)_8.65mm

12
34
56
78
910
1112
1314
1516

R4
22R
R0402

H5
HOLE

pad3_50cir2_20c

1
1

R10RR0402

J2

201-2S-DL-2*6P(F)_8.65mm

1 2
3 4
5 6
7 8
9 10

11 12

R2
0R

R0402

H1
HOLE

pad3_50cir2_20c

1
1

H2
HOLE

pad3_50cir2_20c

1
1

R30RR0402
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TPS7A24:
IQ=2uA
VIN=2.4--18V
200mA Max

Vout=1.24*(1+R1/R2)

MLX vs HEIMANN:
SDA/SCL: pins are inverse

Typ: 3.3V@28mA
Sleep: 2uA

TPS7A24:
IQ=2uA
VIN=2.4--18V
200mA Max

Vout=1.24*(1+R1/R2)

Radar Module:
Vin: 3.3--5V
Typ:100uA, Pluse=80mA
Acitve: High

Mode1

I2C Addr: 1101 010X (0xD4)
SD0/SA0:
H: LSb=1
L: LSb=0: 

CS:
H: SPI/I2C enable
L: Disable

Gyro

nRESET:
Active Low, if not used, left float or tied to VDD(R>2K)
---
Alert:
If not used, must be left float

I2C ADDR:
0x44 (Addr=0)
0x45 (Addr=1)

I2C ADDR:
0x52

Int-Out, Open-drain

Standby: 6uA
Active:  16mA( Average, include VSCEL)
Peak:　  40mA

Active: 266uA @50mS INT, 50ms MMR@3.0V
Standby: 5uA
WakeUp Time from Standby: 10ms

I2C ADDR:
0x22H

INT:
Cfg by 0xA0:
Polarity: 0 ActiveLow; 1ActveiHigh
Mode:0 Disable, 1 trigger from measurement

INT1: IPD
INT1/2:  PP/OD optional

DTS6012M:
12M@160KLux
FOV: <2
I2C: Pin5=PU/Float
UART: Pin5=PD

IO Expansion

Mode:
NE101:IO19+IO48
NE301:U0-PA2/PB0

Mode:
NE101:
NE301:

NE101 Mode:
J8/J10 ON

NE301 Mode:
J8/J10 OFF

ITN/DOUT

S_IN

VDD

GND

NP624M-F

SDA

SCL

MLX90642

VSS

VDD

VCC_IN 3V3_S

3V3_PIR

VCC_IN 3V3_D

3V3_IR

3V3_R

3V3_ALS

3V3_G 3V3_G

3V3_TR3V3_TR

3V3_TOF1 3V3_TOF1

3V3_TOF1

3V3_R

3V3

3V3_ALS

3V3_R3V3_S

3V3_S 3V3_ALS3V3_S 3V3_TR

3V3_D 3V3_TOF1 3V3_D 3V3_G

3V3_PIR 3V3_S

3V3_D 3V3_TOF2 3V3_TOF2

3V3_TOF2

3V3_R

3V3

3V3_D

3V3_D 3V3_IR

IO48_U0-PB0 3

IO19_PB2 3,4,5,6

U0-PA2 3,4

TX_SDA 3,4
RX_SCL 3,4

U0-PA2 3,4

IO19_PB2 3,4,5,6

N6_SDA 3
N6_SCL 3

TX_SDA 3,4
RX_SCL 3,4

I2C_SDA5
I2C_SCL5

RX_N6 3
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R42
10K

R0402

U1
TPS7A24

sot23-5p

IN
1

GND
2

EN
3

NC
4

OUT
5

R57
22R/NC

R0603

R48 22R/NC
R0603

R53
22R

R0603

R62 22R/NC R0603

R20
1K

R0402

J9

WAFER1X6SR

wafs1x6p0_8fr

1
1

2
2

3
3

4
4

5
5

6
6

SH
IL

ED
2

8
SH

IL
ED

1
7

R16 0R/NC
R0603

R31
2.7K

R0402

FB11

500mA
FB0402

U3

SHT31-DIS
DFN8P0_50X2_50-SHT30-DIS

SDA
1

ADDR
2

ALERT
3

SCL
4

VDD
5

VSS
8

R
7

nRESET
6

EP
AD

9

R23 22R/NC R0603

U2

LTR_311ALS_02
QFN6P0_65X2_00-LTR-311ALS-02

GND
3

NC
4

SCL
1

VDD
5

INT
2

SDA
6

R35
4K7/NC
R0402

C10
0.1uF 25V
C0402

R6
10K

R0402

R17
22R

R0402

R29 22R R0603

C8
0.1uF 25V

C0402

C27
0.1uF 25V

C0402

J3
H2P2_54

12
C22

0.1uF 25V
C0402

C26
0.1uF 25V

C0402

P2

U6
VL53L1CXV0FY
LGA12P-VL53L1

AVDDVCSEL
1

AVSSVCSEL
2

GND
3

GND2
4

AVDD
11

XSHUT
5

G
N

D
3

6

GPIO1
7

DNC
8

SDA
9

SCL
10

G
N

D
4

12

R9
100K
R0402

C19
0.1uF 25V

C0402

LED1
GPTS06033BC4

LED0603

R5
0R
R0603

C9
4.7uF 6.3V

C0402

R50
22R/NC R0603

C6
0.1uF 25V
C0402

C28
22uF 6.3V
C0603

P3

C23
4.7uF 16V
C0603

P5

R30 22R R0603

R7
10K/NC
R0402

FB5
FB0402

J4

RKB1161L
H5P2_00T

1
2
3
4
5

C18
22uF 6.3V
C0805

R45
0R/NC
R0603

P4 FB9
FB0603

2A

R27 22R R0603

R38 22R R0402
R37
1.96M/NC
R0402

FB2
FB0603

2A

R52 22R R0402

R43
1K
R0402

P6

FB4
FB0603

2A

C24
4.7uF 6.3V

C0402

FB6

2A

FB0603

J10
H2P2_54

1 2

R25 22R/NC
R0603

FB7
FB0603

2A

J7
H2P2_54

12

R14
1.96M/NC
R0402

Q1
BC847C
SOT23-3P

3
2

1

R63
10K/NC
R0402

C13
0.1uF 25V

C0402

C25
0.1uF 25V
C0402

U7
LSM6DSR

LGA14R025P4X3_300X250X081

SDO/SA0
1

SDx
2

SCx
3

INT1
4

VDDIO
5

GND
6

GND
7

VDD
8

INT2
9

OCS_AUX
10

SDO_AUX
11

CS
12

SCL
13

SDA
14

R54 22R R0402

R22
10K/NC
R0402

U5
TPS7A24
sot23-5p

IN
1

GND
2

EN
3

NC
4

OUT
5

J6
H2P2_54

12

C7
4.7uF 16V
C0603

P7

C20

4.7uF 6.3V

C0402

R59 22R R0402

R46
10K
R0402

C14
4.7uF 6.3V

C0402

FB10

500mA
FB0402

R39 22R R0402

R19
0R/NC
R0603

R55
4.7K

R0402

R51
22R

R0603

R24
1K
R0402

C21

100nF 16V

C0402

R61 22R R0402

C11
4.7uF 6.3V

C0402

R32
100K
R0402

R56
4.7K
R0402

J8
H2P2_54

H2P2_54

1 2

R36
1K

R0402

R11
10K

R0402

R41 22R R0402

R49 22R/NC
R0603

C16
4.7uF 6.3V
C0402

FB1
FB0603

2A

C12
0.1uF 25V
C0402

R58
10K

R0402

R33
1.18M/NC
R0402

R47
0R/NC
R0603

C17
0.1uF 25V
C0402

C15
0.1uF 25V

C0402

J5

RKB1161L/NC
H5P2_54

1
2
3
4
5

R15 22R R0402

R34
10K
R0402

FB3
FB0603

2A

R60 22R/NC R0603

R28 22R R0603

R40 4K7 R0402

P8

R13
22R

R0402

R44 22R R0402

R10
1.18M/NC
R0402

R26 22R R0603

R18 22R R0402

FB8

2A

FB0603

P1

R21 22R
R0603

DO

DI

3V3_DS

IR_SDA

IR_SCL

I2C_SDA

I2C_SCL

Radar_Out
Radar_TX
Radar_RX

ALS_SDA I2C_SDA

ALS_SCL I2C_SCL

I2C_SCL
I2C_SDA

Tri_Out

SHT_SCL

SHT_SDA

I2C_SCL

I2C_SDA

TOF_SCL I2C_SCL

TOF_SDA I2C_SDA

TOF_INT

ALS_INT
STH_INT

STH_INT Tri_Out

SDA_TX
SCL_RX
I2C_UART_INT

I2C_SDA
I2C_SCL

Radar_OUT
Radar_TX
Radar_RX

U0-PA2

Tri_Out

I2C
_SD

A

I2C
_SC

L

IO19_PB2

PIR-DI

U0-PA2
IO19_PB2

I2C_SDA
I2C_SCL

I2C_SDA
I2C_SCL

GYRO_INT

Tri_Out

Tri_Out

Tri_Out IO19_PB2

U0-PA2
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Vout=1.2*（1+R1/R2）=3.33V

ETA5052:
80dB PSRR

30mW Max(Without SPK)

VDDSPK Max:
MOUTBST:SKPBST  0x32[D3:D2]
[0:0]=3.63
[1:1]=5.5

MIC alse can powered by Vbias,
 program by MICBISAS[]

Audio IN
ECM:  Need Vbias

For N6: 
SPI  or I2S cfg by:　SPI_I2SCFGR

Audio IN
ECM:  Need Vbias

15.001.000009
3.3V 12.288MHz

SAI:
1.2 Ver: R109-NC, R110-ON
1.3 Ver: R109-ON, R110-NC

4V0 3V3_AUDIO

3V3_AUDIO 3V3_AUDIO

4V0

3V3_AUDIO

3V3_AUDIO

3V3_AUDIO VBIAS

SPI_MISO3,6

SPI_MOSI3,6

SPI_CS3,6

SPI_SCK3,6

I2C_SCL4
I2C_SDA4

SAI1_SD_B3

SAI1_FS_B3

SAI1_SCK_B3

SAI1_MCLK_B3

SAI1_SD_A3

IO19_PB23,4,6

Title

Size Project Name Rev

Date: Sheet of

https://www.camthink.ai

<RevCode>

Audio

A3

5 6Tuesday, April 07, 2026

ACS12-04-V1.0

Title

Size Project Name Rev

Date: Sheet of

https://www.camthink.ai

<RevCode>

Audio

A3

5 6Tuesday, April 07, 2026

ACS12-04-V1.0

Title

Size Project Name Rev

Date: Sheet of

https://www.camthink.ai

<RevCode>

Audio

A3

5 6Tuesday, April 07, 2026

ACS12-04-V1.0

R81 4.7KR0402
R82

44.2K 1%
R0402

R74 22R/NCR0603

R85
22RR0603

U9

MIC-ANALOG-MEMS
MIC_3830

VDD
1

GND
2

GND
3

OUT
4

FB16

120Ohm/100MHz 500mA

FB0402

R66
100R
R0402

C49

10nF 50V
C0402

C39 1uF 10V
C0402

FB18

120Ohm/100MHz 500mA

FB0402

J12

SWF-12502LT

1
1

2
2

S
H

IL
E

D
1

3
S

H
IL

E
D

2
4

R70 22RR0603

X1

10G12M2883A

EN/DIS
1

GND
2

OUT
3

VCC
4

R75 0R

R0402

R68
1K

R0402

R86
4.7K
R0402

C33

4.7uF 6.3V
C0603

C47

22uF 6.3V
C0603

C29 4.7uF 6.3V
C0402

R69 22RR0603

C52

0.1uF 25V
C0402

U10

NAU88C10

QFN20P0_50X4_00_NAU88C10YG

1
M

IC
BI

AS

2
VD

D
A

3
VS

SA

4
VD

D
D

5
VS

SD

6
ADCOUT

7
DACIN

8
FS

9
BCLK

10
MCLK

11
SC

LK

12
SD

IO

18VREF

17
VDDSPK

16SPK-

15
VS

SP
K

14
SP

K+

13
M

O
U

T

20
MIC+

19MIC-

21
EP

AD

C48

0.1uF 25V
C0402

R67 22RR0603

R80 4.7KR0402

R109 22R/NCR0603

R83
100K
R0402

R87
0R/NC
R0402

R78 22RR0402

R71
2.2K
R0402

C35
4.7uF 6.3V

C0402

J11

SWF-12502LT

1
1

2
2

S
H

IL
E

D
1

3
S

H
IL

E
D

2
4

R110 22RR0603

R76 22R/NCR0603

R79 22RR0402

R73 22R/NCR0603

C40

15pF 50V
C0402

FB15
2A FB0603

C36
0.1uF 25V

C0402

FB12

120Ohm/100MHz 500mA
FB0402

U11
ETA5052
SOT23-6P

GND
2

FB
5

REFBP
4

VIN
1

EN
3

OUT
6

C44
1uF 10V
C0805

C50

0.1uF 25V
C0402

C38

1uF 10V
C0603

R65
0R/NC
R0402

J14

SWF-12502LT

1
1

2
2

S
H

IL
E

D
1

3
S

H
IL

E
D

2
4

C37
4.7uF 6.3V
C0402

C30

4.7uF 6.3V
C0402

FB13

120Ohm/100MHz 500mA
FB0402

FB17
2A FB0603

C41

4.7uF 6.3V
C0402

C51

22uF 6.3V
C0603

R77 22R/NCR0603

C31

0.1uF 25V
C0402

C54

15pF 50V
C0402

C42

22uF 6.3V
C0603

R64
560R
R0402

C32 0.1uF 25V
C0402

FB14

2A
FB0603

C53

100nF 16V
C0402

C34

4.7uF 6.3V
C0402

C43

0.1uF 25V
C0402

R84
24.9K 1%
R0402

VBIAS

H_I2S_SDI I2S_SDO MIC_IN

H_I2S_SDO

H_I2S_WS

H_I2S_SCK

I2C_SCK_A
I2C_SDA_A

MCLK

I2C_SCL I2C_SCK_A
I2C_SDA I2C_SDA_A

MCLK

SPK-

SPK+
MIC_OUT

MIC-OUT MIC_IN

MIC_IN

SPKO+

SPKO-SPK-

SPK+

I2S_SDI

I2S_WS

I2S_SCK

SAI1_MCLK_B

MIC_OUT

I2S_SDO
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Vout=1.2*（1+R1/R2）=3.33V

ETA5052:
80dB PSRR

TB154-07-08-B
1.54 TFT LCD Module

IC Powered:
LDO1: By Vin, >5V, Full Regulation
LDO2: By Bias, should up to 4.8V
(LDO2 enableed when Bias>4.8V, then LDO1 Disable)
when Vout-5V, Bias connect to 5V , for improved efficiency
Bias:Tied to GND when not used

Sleep:12uA
Shutdown:1uA

Mode:(1.5M IPD)
H=PWM  (Vcc-0.4)
L=PFM/PWM

Frequency:
164K=500KHz
82K=1150KHz
27K=2.5MHz

Vout=0.8*(1+R1/R2)

4V0 3V3_TFT

3V3_TFT

VCC_IN

4V0

VCC_IN

4V0

SPI_SCK 3,5
SPI_MOSI 3,5
TFT_RST 3

SPI_CS 3,5
IO19_PB2 3,4,5

SPI_MISO 3,5
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C58

22uF 6.3V
C0603

U12
ETA5052
SOT23-6P

GND
2

FB
5

REFBP
4

VIN
1

EN
3

OUT
6

R105
165K 1%
R0402

R94
2.7K
R0402

C63

0.1uF 25V
C0402

R98
0R

R0402

J13

CON1X8
H8P2_54

1
2
3
4
5
6
7
8

R101 0R R0402

C64
0.1uF 25V

C0402

C68
1uF 6.3V

C0402

LED2
GPTS06033BC4

LED0603

R97
24.9K 1%
R0402

C67 5.6pF 50V

C0402

R99 1M 1% R0402

R88 22RR0603

C69

10nF 50V
C0402

C60

10nF 50V
C0402

R102
10R
R0402

R106
0R

R0402

R108
1K
R0402

R95

44.2K 1%
R0402

R89 22RR0603

R100
100K
R0402

C59

0.1uF 25V
C0402

R107
100K
R0402

R103
150K/NC
R0402

R90 22RR0603

C55

22uF 6.3V
C0603

R104
250K 1%
R0402

C56

0.1uF 25V
C0402

U13

MP1462GD-Z

QFN15P-MP2263GD

MODE
1

VIN
2

PG
N

D
1

3

EN
4

NC
5

PG
6

BIAS
7

PG
N

D
2

8

SW
9

BS
T

10

VCC
11

AG
N

D
12

SS
13

FB
14

FREQ
15

R91 22RR0603

C65
22uF 6.3V

C0805

R96
100K
R0402

L1 4.7uH 4.9A
L4040M

C66
0.1uF 25V
C0402

R92 22RR0603

C61

22uF 10V
C0805

FB19

500mA
FB0402

C57

0.1uF 25V
C0402

R93 22R/NCR0603

C62

22uF 10V
C0805

TFT-SPICLK SPI_SCK
TFT-SPIMOSI SPI_MOSI
TFT-RST TFT_RST
TFT_DC SPI_MISO
TFT_SPICS SPI_CS
TFT_BL IO19_PB2

VIN_EN


