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FOR TEST

硬件版本号V4，表格中第4档

EMC优化，D71,D72靠近MCU摆放；

change adc1 to OVP_AD

预留下拉

DX6需求预留PWM

增加电容，避免FG耦合噪声

增加电容，避免FG耦合噪声

AD采样
电池电压检测

PWM滤波电容

VCC_MCU

VCC_MCU VCC_MCU

VCC_MCU

VCC_MCU

VCC_MCU

VCC_MCU

VCC_3V3 VCC_MCU

VCC_MCUVCC_BAT_SYS

ADC1_IN3

I2C1_SDA

I2C1_SCL

DISPLAY_USART1_RX

DISPLAY_USART1_TX

FOR_ROLLER_RX

FOR_ROLLER_TX

12V_PWR_DOWN

HEPA_DET

BASE_UART_RX_EN

ADC1_IN15

PORT2_CTL

PORT1_CTL

OP1AI

GVDD_EN

WATER_FULL_DET

WATER_FULL_DET2

AIR_PUMP_EN

FANS_EN

ADC1_IN4

SENS_PWR_EN

DISPLAY_BOARD_5V_DOWN

DIP_ADC

OVP_AD_MCU

PA14_SYS_SWCLK
PA13_SYS_SWDIO

PC5_USART_EN

1_WIRE

BASE_USART3_TX

BASE_USART3_RX

DEBUG_USART4_TX

DEBUG_USART4_RX

FANS_PWM

FANS_FG
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R629
100K
±1%
R0402

C457 20pF

50V C0402

C309 470pF
C0402 50V

R72
10K
R0402
±1%

D51

19-217UTD/S5084/TR8-DY

2
1

C305 100pF
C0402 50V

C308 470pF
C0402 50V

R953 100R
R0402 ±1%

R344 4.7K
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R363 100R
R0402 ±1%

R14 0R
R0402 ±5%

R413 1K
R0402 ±1%

R5 100R
R0402 ±1%

R630
100K
±1%
R0402

U2

STM32G070RBT6

PC11
1

PC12
2

PC13
3

PC14-OSC32_IN
4
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5

VBAT
6

VREF+
7
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9
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P
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P
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P
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P
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P
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P
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3
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P
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3
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P
B

1
2

3
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48

PA15
47

PA14-BOOT0
46

PA13
45

PA12
44

PA11
43

PA10
42

PD9
41

PD8
40

PC7
39

PC6
38

PA9
37

PA8
36

PB15
35

PB14
34

PB13
33

P
C

1
0

6
4

P
B

9
6

3

P
B

8
6

2

P
B

7
6

1

P
B

6
6

0

P
B

5
5

9

P
B

4
5

8

P
B

3
5

7

P
D

6
5

6

P
D

5
5

5

P
D

4
5
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P
D

3
5

3

P
D

2
5

2

P
D

1
5

1

P
D

0
5

0
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C

9
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C38
100nF
C0402
50V

C314
100nF

C0402
50V

C486 100pF
C0402 50V

TP97

C327
100nF
C0402
50V

R409
10K
R0402
±1%

R1 100R
R0402 ±1%

R349 33R
R0402 ±5%

R952 33R
R0402 ±5%

C458 20pF

50V C0402

C363
100nF
C0402
50V

R410 33R

±5%R0402

C492
1nF
50V
C0402

R343 1K
R0402 ±1%

C1
12pF
C0402
50V

C2
12pF
C0402
50V

R944
10K
R0402
±1%

D71

RB520S-301
2

R628 1K

±1% R0402

R642 0R
R0402 ±5%

R414 100R
R0402 ±1%

Y2

32.768KHZ

1
2

R355
10K
R0402
±1%

D72

RB520S-30

1
2

R69
51K

±1%
R0402

C307 100pF
C0402 50V

C335
100nF
C0402
50V

R380

1K

R0402

±1%

C493
1nF
50V
C0402

R408
100K
R0402
±1%

R416 100R
R0402 ±1%

R71
10K
R0402

C306 100pF
C0402 50V

Y1

12MHz

GND[0]
2

X1
1

X2
3

GND[1]
4

R348 1K
R0402 ±1%

C487 100pF
C0402 50V

R954 100R
R0402 ±1%

C3
1uF
C0402

10V

C304 220pF
C0402 50V

TP156

C494
100nF
C0402
50V

C4
100nF
C0402
50V

R2
2.2K
R0402
±1%

R285 1M
R0402

D95

IN4148W

2
1

C5
100nF
C0402
50V

R341 1K
R0402 ±1%

R74
10K
R0402
±1%

C365
100nF
C0402
50V

R417 100R
R0402 ±1%

R70
15K

±1%
R0402

R364 100R
R0402 ±1%

R963
10K
±1%
R0402

C495
100nF
C0402
50V

R4
2.2K
R0402
±1%

R415 100R
R0402 ±1%

C496
100nF
C0402
50V

C6
1uF
C0402
10V

PA10_I2C1_SDA

PA9_I2C1_SCL

PB6_USART1_TX
PB7_USART1_RX
PB8_USART3_TX
PB9_USART3_RX

PC11_USART4_RX

PD5_USART2_TX

PD6_USART2_RX

PC10_USART4_TX

NRST

OSC_IN
OSC_OUT

PB13_HEPA_DET
PB14_12V_PWR_DOWN

OSC_IN
OSC_OUTi

Version_ID0
Version_ID1

I2C1_SDA

I2C1_SCL

PA10_I2C1_SDA

PA9_I2C1_SCL

PB6_USART1_TX

DISPLAY_USART1_TX

DISPLAY_USART1_RX

FOR_ROLLER_RX

FOR_ROLLER_TX

PC1_TIM15_CAPTURE

PB13_HEPA_DET

Version_ID0 Version_ID1

PA3

OSC_OUTOSC_OUTi

P
A

3PB14_12V_PWR_DOWN

NRST

LED

PB7_USART1_RX

LED

PB11

PB12

PB11

P
B

1
1

PD6_USART2_RX

PD5_USART2_TX
OSC32_IN

OSC32_IN

OSC32_OUT

OSC32_OUT

PC5

PC5

PA5

PA3

PA5

PA6_TIM3_PWM

PA7

P
A

7

PC5_TIM15_PWM

1_WIRE PC5_TIM15_PWM

BASE_USART3_TX PB8_USART3_TX

BASE_USART3_RX PB9_USART3_RX

DEBUG_USART4_TX PC10_USART4_TX

DEBUG_USART4_RX PC11_USART4_RX

FANS_PWM PA6_TIM3_PWM

FANS_FG PC1_TIM15_CAPTURE

SENS_PWR_EN

OVP_AD_MCU

PC1_TIM15_CAPTURE
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BAT voltage : 16V~25.2V

5V 3Amax

V_IN:4.5-36V
V_FB:0.8V
V_EN:1.35~1.65V
I_MAX:3A
FW:390KHz
VCC MAX=5.5V

18-25.2V->5.0V 
Vout=0.8*(1+75/14)=5.08V

V_IN:2.5-5.5V
V_OUT:3.3V
V_EN:1V
I_MAX:0.3A

0.5A MAX

VDS:-20V
VGS:±10V
ID:5.4A
RDS(on):49mΩ
VGS(th):-0.6V

Isat=3.2A

R21预留环路测试；
测试OK后去掉；

BOOT to SW :-0.3V to 5.5V

VCC使能范围：
1.35*112/12=12.6V
1.65*112/12=15.4V 

电机预驱供电

12V 25mA

一供：YC-DZ-UL0006-00-00 AW37030D330STR
二供：YC-DZ-UL0008-00-00 SGM2036S-3.3XN5G/TR
SGM2036S-3.3XN5G/TR PIN4需要加电容-10nF

100nF改10nF，确保中控板先上电

25V静态无负载耗电0.3mA

通过VCC_MCU_5533控制

VDS:-20V
VGS:±10V
ID:5.4A
RDS(on):49mΩ
VGS(th):-0.6V

一供：YC-DZ-UK0001-00-00 SGM61430XPS8G/TR
二供：YC-DZ-UK0006-00-00 LMR23630ADDAR
一供FB 0.8V/二供 FB 1V

增加12V开关电路
预留18V稳压管PA8/SENS_PWR_EN

1:关闭
0:开启

PA8/SENS_PWR_EN
1:关闭
0:开启

VCC_5V

VCC_5V VCC_3V3
VCC_3V3 VCC_3V3_SEN

GVDD_12V

VCC_12V

VCC_12V

VCC_MCU_5533

VCC_BAT_SYS

VCC_BAT_SYS

SENS_PWR_EN

GVDD_EN
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D100

BZX584C18

1
2

TP74

C278
100nF
C0402
50V

1
2

C485
100nF
C0402
50V

R930
10K

R0402
±1%

R190R

R0402
±5%

TP118

Q13

YJL2305B

D
3

G
1

S
2

R22
12K
R0402
±1%

TP75

Q88

YJL2305B

D
3

G
1

S
2

R951
10K
R0402
±1%

C12
22uF
C0603
10V

R966
10K
±1%
R0402

R21
49.9R
R0402
±1%

C490
100nF
C0402
50V

1
2

C478

100nF
C0402
50V

1
2

C277
1uF
C0402
10V

1
2

R945
51R
±1%
r1206

U40

SGM2205-12XK3G

OUT
1

GND
2

IN
3

R20
100K
R0402
±1%

C476
100nF
C0402
50V

C364
2.2uF
C0402
10V

C13
22uF
C0603
10V

R948
1K
R0402
±1%

R236
10K
R0402
±1%

C286
100nF
C0402

1
2

C279
2.2uF
C0402
10V

1
2

C7

470nF C0402

16V

1 2

TP42

C11
100nF
C0402
50V

1
2

TP44

R239

1K
R0402

±1%

U3

SGM61430XPS8G/TR

SW
1

BOOT
2

VCC
3

FB
4

EN/SYNC
5

A
G

N
D

6

VIN
7

P
G

N
D

8

E
P

A
D

9

C323
100nF
C0402
50V

C388
1uF
50V
C0805 R955 0R

±5%R0402

C291
100nF
C0402
50V

TP157

U29
AW37030D330STR

CE
3

GND
2

IN
1

NC
4

OUT
5

C9

10uF
C0805

50V

1
2

R946
51R
±1%
r1206

C480
10uF
25V

C0805

TP150

R237
10K
R0402
±1%

C280
100nF
C0402
50V

1
2

R969
10K
R0402
±1%

D99 IN4148W
21

C375
4.7uF
C0603
10V

L1

10uH

PL-6X6X4_5

C15
51pF

C0402
50V

1 2
R24

14K

R0402
±1%

C276
10nF
C0402
50V

1
2

R940
30K

R0402
±1%

C10

10uF
C0805

50V

1
2

C298
10nF
50V
C0402

R23
75K

R0402
±1%

Q89
MMBT3904

TP43

SENS_PWR_EN

SENS_PWR_EN
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显示板接口
5V 1Amax

C344,C345,C346,C347靠近J9摆放
EMI调试用

Delete VCC_BAT

ILIM=6612/RILM ^0.982, 4.7K, current limit=1.446A

电容精简

VCC_5V

VCC_3V3

DISPLAY_BOARD_5V_DOWN

DISPLAY_USART1_TX

DISPLAY_USART1_RX
TRIG

DIP_ADC
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C347
100nF

50V
C0402

R6 1K
R0402 ±1%

TP60
TP58

R227
10K
R0402
±1%

D46

ESDBM3V3A1

C344
100pF

50V
C0402

J9
2.0mm-1*6P-SVG

1
1

2
2

3
3

4
4

5
5

6
67

7
8

8

C271
100nF

50V
C0402

R379
1K
R0402
±1%

D8

ESD5D150TA

C346
100nF

50V
C0402

Q22
MMBT3904

TP76

U27

SGM2590DXN5G/TR

VOUT
1

GND
2ILIM

3 EN
4

VIN
5

D16

ESDBM3V3A1

C270
10uF

10V
C0603

R123 30K
R0402 ±1%

R226
4.7K
±1%
R0402

C345
100pF

50V
C0402

R122 10K
R0402 ±1%

TP59

C272
22uF

10V
C0603

C273
1uF

10V
C0402

DISPLAY_USART1_TX

DISPLAY_USART1_RX

TRIG

DISPLAY_USART1_TX
DISPLAY_USART1_RX
TRIG
DIP_ADC

KEY_ADC

KEY_ADC DIP_ADC
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污水满检测PORT1 PORT2增加换向检测

水满检测：PIN1,PIN2
海帕霍尔检测：PIN3,4,5

AD采样

AD采样

VCC_3V3_SEN

VCC_3V3_SEN

VCC_3V3_SEN VCC_3V3_SEN

VCC_3V3_SEN

VCC_3V3_SEN

HEPA_DET

WATER_FULL_DET

PORT1_CTL

WATER_FULL_DET2

PORT2_CTL
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TP70

R441 1K
R0402 ±1%

R437 1K
R0402 ±1% Q42

BSS138

D
3

G
1

S
2

VCCU39B SGM358YMS/TR

5

6
7

8

R439 1K
R0402 ±1%

C385
100nF
C0402

50V

C29
100nF
C0402
50V

R442

10K
R0402

±1%

R46
330K
R0402

±1%

TP99

C386
100nF
C0402

50V

J19

1.25mm-1*5P-SVG
1

1

2
2

3
3

4
4

5
5

6
6

7
7

R436
330K
R0402

±1%

R48 1K
±1%R0402

TP73

R440 10K
R0402 ±1%

Q41
BSS138

D
3

G
1

S
2

R299
100K
R0402
±1%

D53

ESDBM3V3A1

D76

ESDBM3V3A1

D20

ESDBM3V3A1

R49 1K
R0402 ±1%

C348
100nF
C0402
50V

D70

ESDBM3V3A1

C349
1uF
C0402
10V

R438 1K
±1%R0402

GND

U39A
SGM358YMS/TR

3

2

4

1

TP96

PORT1

PORT2

PORT1

PORT2
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软件需求：单线通信Tx时，自身的Rx要屏蔽掉

NC

VCC_3V3

VCC_3V3

VCC_MCU

BASE_UART_RX_EN

BASE_USART3_TX

BASE_USART3_RX
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D31 IN4148W
21

C370
100pF
C0402
50V

R267

1K
R0402
±1%

R386
10K
R0402

±1%

Q21
MMBT3904

R335
33R
R0402
±5%

C369
100pF
C0402
50V

R242
10K
R0402
±1%

Q33
BSS138

D
3

G
1

S
2

R337
33R

R0402

±5%

C320 100nF
C0402 50V

12

D30 IN4148W
21

C292 100nF
C0402 50V

1 2

R243 1K
R0402 ±1%

R265
10K
R0402
±1%

R266
1K

R0402

±1%

R244
1K
R0402
±1%

Q20

MMBT3906

D34

 ESD36VD3B

D39 IN4148W
2 1

R311
1K
R0402
±1%

C293
100pF
C0402
50V

1
2

R338 0R
R0402

D32 IN4148W

21

R336
10K
R0402
±1%

BASE_USART3_RX

BASE_USART3_TX

BASE_USART3_TX

BASE_USART3_RX

1_WIRE

1_WIRE
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电池放电口

电池充电和I2C通信, 与底座单线通信接口
CHG电压采样

功率地 数字地做分割
 数字地在J3 附近回流

接底座单线通信和充电接口

14V开启充电

先不贴，回板验证确认是否增加

AD采样

其中一家电池是5V IIC
需要使用5V ESD

删除

删除

ADD EMC整改

在位检测

ADD EMC调整

新增滤波

缺少底座板，TVS改SMC封装
选型后更改

CHG

VCC_BAT

VCC_MCU

CHG

CHG

VCC_BAT_SYS

ADC1_IN3
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气泵接口

1A
气泵连接器根据插拔力要求
更换成GH1.5-2P

VDS:-20V
VGS:±10V
ID:5.4A
RDS(on):49mΩ
VGS(th):-0.6V

CLOSE TO U41

工作电流300mA左右
最大不超过550mA
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滚筒板接口

C336,C337靠近J7摆放

C342,C343靠近J15摆放;
预留调试EMI

工作电流预留3A

预留整改

预留整改

VCC_BAT
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ROll轴检测霍尔
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三相桥驱自举

预驱IC

close to the download tp

中控mcu与预驱mcu 串口通信

PIN7禁用

转5pin接线座子，参考中控板以前的debug座

12pin  对  8pin
11pin  对  9pin
 6pin  对  4pin
 5pin  对  5pin 
 4pin  对  12pin

12pin
中控板母座

12pin
线材公座

5pin  对  1pin
4pin  对  2pin
3pin  对  3pin
2pin  对  10pin 
1pin  对  11pin

12pin
中控板母座

5pin
线材公座

DEBUG-J6
GND
MCU_CLK
MCU_DIO
MCU_TX
MCU_RX

DEBUG-J1
GND
5533_CLK
5533_DIO
5533_TX
5533_RX

预驱MOS温度检测

AD采样

管子更换为高速开关二极管

参考地变更

参考地变更

V2版本

增加滤波电容

GVDD_12V

GVDD_12V

VCC_MCU_5533

VCC_MCU_5533

VCC_3V3_SEN

VCC_MCU_5533 VCC_MCU_5533

VCC_MCU_5533

VCC_MCU_5533

VCC_MCU_5533

VCC_MCU_5533
VCC_BAT_SYS

BEF_U

BEF_V
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OP1_O

OP1_P
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W

FANS_PWM

FANS_FG

FANS_EN

PA14_SYS_SWCLK

PA13_SYS_SWDIO

DEBUG_USART4_RX

DEBUG_USART4_TX

PC5_USART_EN
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BASE_USART3_TX
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  CMS32M5533
预驱内置放大器

两路输出
一路无RC，做过流瞬时保护；
一路滤波，做工作电流监控；

反电动势过零检测

三相反电动势检测电路

最大通流13A

最大通流15A

AD采样

AD采样

与供应商保持一致

座子下移1mm

10A   MAX 12A

电源滤波

电机母线电流采样

放大倍数=R621/R927=5倍

Vout=(0.005*I)*5+1.1

采样最高3.3V；

I量程0~88A

VCC_BAT VCC_BAT
VCC_BAT

VCC_MCU_5533

VCC_BAT
U_H

V_H
W_H

U_L V_L
W_L

U V W
BEF_U BEF_V BEF_W

BEF_O

OP1_P

OP1_N

OP1_O OP1AI

OP1A
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