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1A MAX

3.3V FOR MCU & SENSOR

TO中控板电源(PIN1~3)

VCC:50V
Vin:-5~+30V
Io:100mA

V_IN:4-36V
V_FB:0.8V
V_EN:1.36V
I_MAX:1A
FW:1.1-MHz

1A MAX

BAT voltage : 18V~25.2V

16V5 FOR 蠕动泵

18-25.2V->16V5 
Vout=(100K/5.1K)*0.8+0.8=16.48V

18V->3.3V 
Vout=0.594*(1+100/22)=3.3V

V_IN:4.5-28V
V_FB:0.594V
V_EN:1.33V
I_MAX:3A
FW:700kHz

16V5转3V3

供应主推TI 54410

TO中控板信号(PIN4~7)

新选连接器

中控板上电使能信号

C432电容靠近pin脚放置

16V5->7V5
Vout=0.8*(1+140K/17.4K)=7.24V

新增7.25V供电给脏污对管

10mA MAX

VCC_3V3

VCC_BAT

VCC_BAT

VCC_16V5

VCC_BAT

VCC_16V5

VCC_16V5 VCC_7V25

12V_PWR_DOWN5

POWER_EN

M_BOARD_UART_RX5

M_BOARD_UART_TX5

12V_PWR_DOWN3
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TP32

R328
10K
R0402
±1%

C15

100nF

50V
C0402

C81

100nF

50V
C0402

C333
10uF

50V
C0805
X5R

C432

10nF
50V
C0402

C336
22uF

25V

C0805
X5R

NC

R326 100K
R0402 ±1%

U2
SGM61235AXTN6G/TR

BOOT
6

EN
5

FB
4

G
N

D
1

SW
2

VIN
3

C424

100pF

50V
C0402

4.7K

4
7
K

Q13
DTC143ZE1

3
2

R336
0R
R0402
±5%

TP48
TP42

R379
10K

R0402
±1%

C12
100nF

50V
C0402
X5R

R826
10K

R0402
±1%

U13

LMR54410DBVR

CB
1

GND
2

FB
3

EN
4

VIN
5

SW
6

TP49

C79

100nF

50V
C0402

C334
100nF

50V
C0402
X5R

R152
30K
R0402
±1%

C13

22uF

6.3V
C0603

R828
17.4K
±1%
R0402

R381
10K
R0402
±1%

TP84

U20 SGM2202-ADJYN6G/TR

VOUT
6

EN
3

FB
4

G
N

D
2

BP
5

VIN
1

C425

100pF

50V
C0402

C337
100nF

50V
C0402

R122 1K
R0402 ±1%

D65
DSK34

1
2

TP46

C11
10uF

50V

C0805
X5R

NC

C339

12pF
50V
C0402

TP87

D81

ESDBM3V3A1

R378
0R
R0402
±5%

D64
SMAJ28CA

R166
22K
R0402
±1%

J7

2.0mm-7P-SVG

1
1

2
2

3
3

4
4

5
5

6
6

8
8

9
9

7
7

L1
4.7uH

Irms = 2A
Isat = 2.5A

C431

1uF
25V
C0603

TP47

TP34

C102

100nF

50V
C0402

C338

100nF

50V
C0402

D82

ESDBM3V3A1

R829
140K
±1%
R0402

C351

10uF

50V
C0805

C405 12pF

50V

C0402
NC

L4
15uH

Irms = 1.1A
Isat = 1.5A

C10
10uF

50V
C0805
X5R

C332

100nF

50V
C0402

R827

0R

±5%

R0603

C335
10uF

50V
C0805
X5R

D83

ESDBM3V3A1

C433

1uF
25V
C0603

R383
5.1K

±1%
R0402

R382 100K
R0402 ±1%

R825
10K

R0402
±1%

POWER_EN

FB
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DBG UART3
RC近MCU放置

FOR TEST

清洁液泵电流采样

水泵（蠕动泵）电流采样

1 1

ID0ID1
感知区分固件需求，

ID2

V2

版本

0

串阻改成100Ω
兼容460800通信速率

水泵霍尔

控水泵开关

清洁液开关

加热膜反馈

加热膜开关

电池电压采样

VCC_MCU VCC_MCU VCC_MCU

VCC_MCUVCC_3V3

VCC_MCU

VCC_MCU
VCC_MCU

USART1_RX 5

ADC1_IN5 5

ADC1_IN2 5

ADC1_IN3_NTC 9

PUMP_ROLLER_IS 6

USART1_TX 5

ADC1_IN10 5

ADC1_IN9 6

PWM1_MOTOR 6

ADC1_IN8 5

ADC1_IN0 6

PUMP_W_IS 7

DETERGENT_PUMP 7

PWM2_MOTOR 6

HALL_WATER_PUMP 7

DETERGENT_PWM 7

WATER_MOTOR_PWM7

HEAT_CURRENT_ADC 5

PWM_HEAT 9

ADC2_NTC 9

ADC_BAT 9

PB15_LED_PWM 5
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C4

100nF

50V
C0402

C90

100nF

50V
C0402

C96

100nF

50V
C0402

R4 1K
R0402 ±1%

R335
10K

R0402

±1%

R10 10K
R0402 ±1%

C88

100nF

50V
C0402

R334
10K

R0402

±1%

D70
ESDBM3V3A1

R14 10K
R0402 ±1%

C64

220nF

16V
C0402

C6
1uF

6.3V
C0402

C84

220nF

16V
C0402

R331
10K

R0402

D4
ESDBM3V3A1

R330
10K

R0402

±1%

R394 1K
R0402 ±1%

R17 0R
R0402 ±5%

R313 33R
R0402 ±5%
R314 33R
R0402 ±5%

C83

100nF

50V
C0402

D32
19-217UTD/S5084/TR8-DY

2
1

C3
1uF

6.3V
C0402

R11 1K
R0402 ±1%

C348

100nF

50V
C0402

R813 1K
R0402 ±1%

R543 1K
R0402 ±1%

C362

12pF

50V
C0402

C403

100nF

50V
C0402

TP5

R329
10K

R0402

±1%

R18
10K

R0402

R301 33R
R0402 ±5%

R1 100R

±1%R0402

C414

100nF

50V
C0402

R315 100R
R0402 ±1%

C349

100nF

50V
C0402

R447 1K
R0402 ±1%

J1

1.25mm-1*5P-SVG

1
1

2
2

3
3

4
4

5
5

6
6

7
7

C66

100nF

50V
C0402

R12 1K
R0402 ±1%

R515 1K
±1%R0402

R468 1K
R0402 ±1%

TP30

C358

100pF

50V
C0402

TP6

C363

12pF

50V
C0402

R133 1K
±1%R0402

R389 1K
±1%R0402

TP4

C76

100nF

50V
C0402

U1STM32G070CBT6TR

PC13
1

PC14-OSC32_IN
2

PC15-OSC32_OUT
3

VBAT
4

VREF+
5

VDD/VDDA
6

VSS/VSSA
7

PF0-OSC_IN
8

PF1-OSC_OUT
9

NRST
10

PA0
11

PA1
12

P
A

2
13

P
A

3
14

P
A

4
15

P
A

5
16

P
A

6
17

P
A

7
18

P
B

0
19

P
B

1
20

P
B

2
21

P
B

10
22

P
B

11
23

P
B

12
24

PA14-BOOT0
36

PA13
35

PA12[PA10]
34

PA11[PA9]
33

PA10
32

PC7
31

PC6
30

PA9
29

PA8
28

PB15
27

PB14
26

PB13
25

P
B

9
48

P
B

8
47

P
B

7
46

P
B

6
45

P
B

5
44

P
B

4
43

P
B

3
42

P
D

3
41

P
D

2
40

P
D

1
39

P
D

0
38

P
A

15
37

R9 1K
R0402 ±1%

R316 100R
R0402 ±1%

C65

100nF

50V
C0402

C5

100nF

50V
C0402

C359

100pF

50V
C0402

C361

100pF

50V
C0402

R350
1K

R0402

±1%

R2 100R
±1%R0402

R332
10K

R0402

±1%

R536 1K
±1%R0402

TP7

D1

ESDBM3V3A1

R333
10K

R0402

D2

ESDBM3V3A1

C360

100pF

50V
C0402

D3

ESDBM3V3A1

R139 1K
±1%R0402

R393 1K
R0402 ±1%

PA14_SYS_SWCLK

PA13_SYS_SWDIO

PB8_USART3_TX

PB9_USART3_RX

PA13_SYS_SWDIO
PA14_SYS_SWCLK

PB6_USART1_TX
PB7_USART1_RX
PB8_USART3_TX
PB9_USART3_RX

NRST

Version_ID0 Version_ID1

PA14_SYS_SWCLK

P
A

2_
A

D
C

1_
IN

2

PA0_ADC1_IN0
PA1_ADC1_IN1

P
A

3

P
A

5

PB3_PWM_MOTOR

P
B

1
P

B
0

PB7_USART1_RX

PB6_USART1_TX

P
B

12
P

B
11

Version_ID2
Version_ID1
Version_ID0
PC7_WATER_MOTOR_EN

P
B

2

PB2

PB2

PB1

PB0 PB1

PA0_ADC1_IN0 PA1_ADC1_IN1 PA2_ADC1_IN2

PA0_ADC1_IN0

PA1_ADC1_IN1

PA2_ADC1_IN2

PA3

PA5

PA5PA3

Version_ID2NRST

LED

LED

PB0

PB12

PB11

PB11 PB12
PB7_USART1_RXPB6_USART1_TX

PA8_PWM_MOTOR

PA8_PWM_MOTOR

PB14_HALL_WATER_PUMP

PB14_HALL_WATER_PUMP

PD0_DETERGENT_PWM

PC7_WATER_MOTOR_EN

PD1_PWM_HEAT

P
A

4

PA4

PA4

PD1_PWM_HEAT

PB14_HALL_WATER_PUMP

PD0_DETERGENT_PWM

P
A

6

PA6

P
B

10

PB10

PB3_PWM_MOTOR
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无水检测

管道脏污检测+线性霍尔传感器接口

VCBO:60V
VCEO:40V
VEBO:6V
VCE:0.3V
Ic:200mA

PIN1~4为红外检测逻辑
PIN5~8为线性霍尔接口
线性霍尔板板端为NH1.0-4P卧式

4RX
3

1

TX
2

红外对管接线逻辑

D68,靠近J3摆放

发射管恒压驱动

脏污传感对管电压预留

预留

传感预留，开关灯规避环境光

预留

预留电容

VCC_3V3 VCC_3V3

VCC_3V3

VCC_3V3

VCC_3V3

VCC_3V3

VCC_3V3

VCC_3V3

VCC_3V3 VCC_7V25
VCC_7V25 VCC_3V3

USART1_TX4,5

USART1_RX4,5

ADC1_IN54

ADC1_IN104

USART1_TX4,5

USART1_RX4,5

ADC1_IN24
ADC1_IN84

M_BOARD_UART_RX

M_BOARD_UART_TX

PB15_LED_PWM4
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R151
3.9K

R0402
±1%

Q22
MMBT3904

D86
ESDBM24VD3

R370 1K
R0402 ±1%

C434 1nF

50V C0402

TP90

C329

100nF

50V
C0402

D47E
S

D
B

M
3V

3A
1

TP40

Q41
MMBT3904T

R372
10K

R0402

±1%

C330

1uF

10V
C0402

C435

470pF
50V
C0402

D34 IN4148W

21

D36

IN4148W

21

C321 100nF

50V
C0402

R824
4.7K
±1%
R0402

R830 1K
R0402 ±1%

TP65

C116

100pF

50V
C0402

R108 0R
R0402

D85
RB520S-30

1
2

R369
10K

R0402

±1%

C108

100nF

50V
C0402

D26 E
S

D
B

M
3V

3A
1

R346
1K

R0402

±1%

D68 ESDBM3V3A1

R818
0R
R0402
±5%

TP56

D33 IN4148W

21

TP66

R342
100K

±1%
R0402

TP88

J3

1.0mm-1*8P-SVG

1
1

10
10

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

J18

1.25mm-1*3P-SVG

1
1

2
2

3
3

4
4

5
5

C109

1uF

10V
C0402

C343

100nF

50V
C0402

D39 IN4148W
2 1

R814
0R
±5%
R0402

R373 1K
R0402 ±1%

Q23
MMBT3906

R120
0R
R0402
±5%

R109 0R
R0402

D18E
S

D
B

M
3V

3A
1

TP89

R822
4.7K
±1%
R0402

C344

1uF

10V
C0402

D46E
S

D
B

M
3V

3A
1

C322 100nF

50V
C0402

R831

10K
±1%
R0402

M_BOARD_UART_RX

M_BOARD_UART_TX

M_BOARD_UART_RX

M_BOARD_UART_TX

IR_LED

IR_LED
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滚刷高端电压采样

滚刷低端电压采样

描述

H     

L  
高阻

PWM2 OUT2

L 
L  
高阻

PWM做缓启，减小启动电流

输出PWM 正向（OUT2->OUT1）

L  
L

PWM1

滚刷电机PWM

滚刷电机状态真值表

R=100K
VDS=0.48

OUT1
H

反向（OUT1->OUT2）

H     

H L
输出PWM

H     

H
Fast decay(持续1mS进入休眠)
Slow decay

滚筒等效电压
Vmotor=Vmotor_adc1-Vmotor_adc2

采样电阻和二极管近MOS方式，走线环路要小

滚筒接口

VRMM:40V
I(AV):3A
IFSM:80A

3A,10A MAX

采样电阻两端类差分走线

VDR 尽量靠近上管MOSFET漏极

Vgain=50Vin+0.3
Vin=I*0.01
I: 0~6.05A
Vgian:0~3.3V

预驱

Vds=60V;
Vgs=±20V;
Id=70A;
Vgs(th)=2~4V;
Rds(ON)=4.6mΩ;

VCC_3V3

VCC_3V3

VCC_BAT

VCC_BAT

VCC_3V3

VCC_3V3

ADC1_IN9 4

ADC1_IN0 4

PWM1_MOTOR4

PWM2_MOTOR4

PUMP_ROLLER_IS4
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R450

5.1R
±1%
R0603

Q36

JMTG070N06A

7
D

2

8
D

3

5
D

0
D

1
6

2
S

1

4 G 1
S

0

3
S

2

C428
10nF
50V
C0402

C426
10nF
50V
C0402

C393

100nF/50V

50V
C0402

R432
100K
±1%

R0402

R431
10K
R0402
±1%

C429
10nF
50V
C0402

C387
10nF50V
C0402

R403
10K
R0402
±1%

R448

5.1R
±1%
R0603

C345

100nF
50V

C0402

R65 100K
R0402 ±1%

C385

10uF
50V
C0805

R442

4.7K
±1%
R0402

C379

12pF

50V
C0402

R70 100K
R0402 ±1%

R451

5.1R
±1%
R0603

C386 10nF

50V

C0402

L5

1
23

4

TP71

R439

4.7K
±1%
R0402

D66
IN4148W

2
1

Q39
JMTG070N06A

7
D

2
8

D
3

5
D

0
D

1
6

2
S

1

4 G1
S

0

3
S

2

R390 0R
R0402 ±5%

C368

12pF

50V
C0402

TP60

R392
10K
R0402
±1%

C86

100nF
50V

C0402

C394
100nF/50V
C0402

C41

100nF
50V
C0402

D67
IN4148W

2
1

R143
100K
R0402
±1%

C377
100nF/50V

C0402
TP70

C396

100nF
25V
C0402

C389 10nF

50V

C0402

R69 2K
R0402 ±1%

R449

5.1R
±1%
R0603

C395

1uF

50V

C0805

R446

4.7K
±1%
R0402

Q38
JMTG070N06A

7
D

2
8

D
3

5
D

0
D

1
6

2
S

1

4 G1
S

0

3
S

2

R443

4.7K
±1%
R0402

R404
0.01R

R2512
±1%

C112 10nF

50VC0402

R66
10K
R0402
±1%

+
C391

100uF/35V
35V

CE6_3X7_7

1
2

C388
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1A MAX
清水泵加霍尔精确控水

采样电阻两端类差分走线

VRMM:40V
I(AV):3A
IFSM:80A

Vgain=50Vin+0.3
Vin=I*0.05
I: 0~1.2A
Vgian:0~3.3V

清洁液泵

清洁液泵正负极对调

水泵转速控制PWM

1A MAX

<霍尔板原理图>

清洁液泵转速控制PWM

霍尔反馈信号

负载电流小于200mA

V(ref)=3.3*4.7/(22+4.7)
      =0.58V

 Itrip=V(ref)/10Risen
      =0.58/10*0.05
      =1.16A

采样电阻两端类差分走线

Vgain=50Vin+0.275
Vin=I*0.05
I: 0.1~0.8A
Vgian:0.525~2.275V

霍尔ESD防护靠近连接器摆放
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NTC反馈电压

2A MAX 加热膜

Vgain=50Vin+0.275
Vin=I*0.01
I: 0~3A
Vgian:0.275~1.75V

采样电阻两端类差分走线

加热膜电流检测

Vds=60V;
Vgs=±20V;
Id=70A;
Vgs(th)=2~4V;
Rds(ON)=4.6mΩ;

NTC热敏电阻Vds=-30V;
Vgs=±20V;
Id=-4.1A;
Vgs(th)=-1~-2.5V;
Rds(ON)=85mΩ;

NTC反馈电压

电池电压采样

新选连接器
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