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项目名称：IP1207 ROBOT MB01

项目说明：扫地机器人主板AX7 V1_1401上修改

版本号 作者 更改说明 修订时间

V1 梁伟粤

1、不改板。针对以下内容修改BOM原理图
2、MCU、CPU版本号修改为V0
3、双目修改为前线激光
4、语音模块NC
5、滚刷抬升NC
6、尘盒检测NC

2024.3.22

V2 梁伟粤
1、边刷控制正反转
2、MCU版本号修改为V2 2024.7.18
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5V 500mA(TYPICAL)

传感器及低压电机域

MOSFET开关

MOSFET开关

Wifi

蓝牙

MR813 VCC_FLASH/VCC_USB
MR813 外设

VCC_SYS
14.8V(TYPICAL)

TVS/过压

充电端

预留关断

5V 100mA(TYP)/900mA(PEAK)

5V 100mA(TYP)/900mA(PEAK)
注：抬升电机软件上避免同时开启

5V 400mA

3.8V  800mA(Typ)/1400mA(PEAK)

SGM2203-3.3

双Layout，优选SGM2203

ES5D

5V 600mA(TYPICAL)尘盒烘干 仅基站内烘干，喇叭、抬升、
机械雷达均关闭

TPS259470
负载开关

4.5A MAX风机VCC_BAT

VCC_SYS

AX7取消
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1

D D

C C

B B

A A

OVP 25V
typ

Soft start 1ms

充电座子

Ib=1.3mA

VIH:1.13V
VIL:0.81V

滞回参数

加限流电阻

放电时间350ms

VIH:1.64V
VIL:1.29V

滞回参数

与CX1同步，C4上1nF改善RE

STATION_STATE_813{2^,12}

STATION_STATE_MCU{2^,21}

20V_DISCHARGE_EN{2^,12}

+20V_Adapter

+20V_Adapter

+20V_Adapter

VCC_CHARGE

+20V_Adapter

VCC_3V8
VCC_3V8

VCC_3V8
VCC_3V8

+20V_Adapter
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R19
12K
±1%
R0402

TP4

R829 2K ±1%
R0402

R2
150K
±1%
R0402

R13
150K
±1%
R0402

Q79

BC817-25

TP7

TP3

TP2

C410
100nF
25V
C0402

D169

SMCJ24A

1
2

D5
BZT52C24S
SOD323-1

1
2

GND

VCC

U1
SGM321YN5/TR

1

3

2

4

5

C4
1nF
50V
c0603

R827
4.7K
±1%
R0603

R15
1K
±1%
R0402

C13 1nF 50V
C0402

R12
10K
±1%
R0402

R1
1K
±1%
R0402

R828
4.7K
±1%
R0603

C1
100nF
50V
C0603

C11
100nF
50V
C0402

D8 BAS716

12

Q5

MMBT3904T

R831
100K
±1%
R0402

R9 150K ±1%
R0402

R14
20K
±1%
R0402

D198
BZX584C5V1

1
2

D7 RB520S-30
12

TP1

R6
150K
±1%
R0402

R843 1K ±1%
R0402

C9
100nF
50V
C0603

D4

BZX584C18

1
2

R3 100R
±1% R0402

Q2
YJL2305B

3 D

1
G

2
S

R844 1K ±1%
R0402

C12
1nF
50V
C0402

TP8

R17
20K
±1%
R0402

D9 RB520S-30
12

Q1

YJS4407A
SOP8-1_27-6X1_75

7
D28
D3

5 D0
D162

S1

4

G

1S0

3
S2

J1

1.5mm-1*4P-SVG

1
1

2
2

3
3

4
4

5
5

6
6

R16 75K ±1%
R0402

R18
20K
±1%
R0402

D10
RB520S-30

1
2

STATION_STATE_813

STATION_STATE_MCU

20V_DISCHARGE_EN

20V_DISCHARGE_EN

STATION_STATE_813

STATION_STATE_MCU
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B B

A A

4S 1.5MHz

5V

Vilim =1V+0.8I*Ilim=V(TP129)=2.98V
ILIMT=2.47A typ

电池座子

I2C2_CHAG&BAT_SCL{2^,12}

I2C2_CHAG&BAT_SDA{2^,12}

CHARGER_IRQ{2^,12}

CHARGER_EN{2^,12}

/QON{2^,20}

VCC_BAT

VCC_PE

VCC

VCC_SYS

VCC

VCC

VCC_BAT

VCC_CHARGE
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+ C607
47uF
35V
CE6_3X5_7

1
2

C564
10uF
25V
C0805

C556
4.7uF
50V
C0805

TP129

C558
4.7uF
50V
C0805

TP130

C573
1nF
50V
C0402

R620
100K
±1%
R0402

D150B
Z

X
5
8
4

C
1
8

1
2

C565
10uF
25V
C0805

R439 2K ±1%
R0402

C639
2.2nF
50V
C0402

C557
4.7uF
50V
C0805

J2
3.0mm-1*4P-SVG

1
1

2
2

3
3

4
4

5
5

6
6

TP133

C559
4.7uF
50V
C0805

C670
22pF
50V
C0402

R621 0R ±5%
R0402

C566
100nF
25V
C0402

TP230

C553
100nF
50V
C0603

R622 100R ±1%
R0402

C560
4.7uF
50V
C0805

C567

2.2nF
50V
C0402

C572
100nF
50V
C0603

R628
7.5K
±1%
R0402

U64

BQ25792RQMR

STAT
1

VBUS
2

VBUS1
3

BTST1
4

REGN
5

NC
6

NC2
7

VAC2
8 VAC1
9

ACDRV2
10

TS
16

BTST2
19

PROG
20

INT
21

BAT
22

SDRV
24

SYS
25

ILIM_HIZ
17

GND
27

SW1
28

SW2
26

BATP
18

BAT3
23

ACDRV1
11

QON
12

CE
13

SCL
14

SDA
15

PMID
29

TP231

TP229

C575
1nF
50V
C0402

D15

SMBJ24A

L16
1uH
PL-6_6X7X3

R625
5.1K
±1%
R0402

TP228

C561
100nF
50V
C0603

C554
4.7uF
10V
C0402

R629
10K
±1%
R0402

R623
5.1K
±1%
R0402

R626 100R ±1%

R0402

R440 2K ±1%
R0402

TP128

TP227

C568

10uF
25V
C0805

D151R
B

5
2

0
S

-3
01

2

D16E
S

D
B

M
3
V

3
A

1

C562
47nF
25V
C0402

R624 100R ±1%

R0402

R619
68K
±1%
R0402

Q61

JMSL0315AU
DFN8-0_65-3X3X0_9

7
D

2

8
D

3

5
D

0
D

1
6

2
S

1

4 G 1
S

0

3
S

2

D149
SK54

1
2

C574
1nF

50V
C0402

C569

10uF
25V
C0805

D152R
B

5
2

0
S

-3
01

2

R627
17.4K
R0402

C563
10uF
25V
C0805

C669
22pF
50V
C0402

C571
47nF
25V
C0402

C555
4.7uF
50V
C0805

D17E
S

D
B

M
3
V

3
A

1

C570

100nF
50V
C0603

I2C2_CHAG&BAT_SCL

I2C2_CHAG&BAT_SDA

CHARGER_EN
I2C2_CHAG&BAT_SCL
I2C2_CHAG&BAT_SDA

CHARGER_IRQ

/QON

I2C2_CHAG&BAT_SCL

I2C2_CHAG&BAT_SDA

CHARGER_IRQ

CHARGER_EN

/QON

I2C2_CHAG&BAT_SCL

I2C2_CHAG&BAT_SDA
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1

D D

C C

B B

A A

Vout = 0.603V（1+100K/13.3K）=5.136V

输出：5V 3A
需求：5V 1.5A

2.5A MAX

VCC_5V_EN{2^,12}

VCC_SYS

VCC_3V8

VCC_5V
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R48 51K ±1%
R0402

U3

TPS54302DDCR

BOOT
6

EN
5

FB
4

GND
1

SW
2

VIN
3 R40 3.3R ±1%

R0603

C51 100nF 25V
C0402 TP232

R45 0R
±5%
R0402

C99 10nF 50V
C0402

R50 1K ±1%
R0402 C56

22uF
10V
C0603C614

100nF
25V
C0402

C54
22uF
10V
C0603

C57
100nF
25V
C0402

C53
100nF
25V
C0402

R46 100K ±1%
R0402

R47
13.3K
±1%
R0402

C55
22uF
10V
C0603

C52
10uF
25V
C0805

L2 4.7uH

R692
68K
±1%
R0402

C58 12pF 50V
C0402

BOOT

VCC_5V_EN EN

VCC_5V_EN

SW
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2

1

1

D D

C C

B B

A A

Vout = 0.603V（1+75K/14K）=3.83V

3.8V  3A

3.96V  2.8A(MEAN)/4.5A(PEAK)

Vout = 0.804V*（1+75K/19.1K）=3.96V

系统3.8V 常电

3.96V 双目视觉板供电

Ven_h=1.5V

预留3.8V控制时序，解决813死机，9341保持供电

NC 3V8电源

VCC_3V8_VISION_EN{2^,12}

VCC_3V8

VCC_SYS

VCC_3V8_VISION

VCC_SYS
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R65 5.1R±1%
R0805

R58
14K
±1%
R0402

L4 6.8uH
PL-8X8X4_2

R60 75K ±1%
R0402

U6

SGM61430XPS8G/TR
SOP8-1_27-6X1_7H

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

C680
22uF
6.3V
C0603

R630
140K
±1%
R0402

C679
10uF
25V
C0805

U5

TPS54302DDCR

BOOT
6

EN
5

FB
4

GND
1

SW
2

VIN
3

TP134

C77
22uF
6.3V
C0603

R56 75K ±1%
R0402

C74
10uF
25V
C0805

C80 51pF 50V
C0402

C71
100nF
25V
C0402

C68
22uF
6.3V
C0603

C75
100nF
25V
C0402

R59 0R ±5%
R0402

R973
2K

±1%
R0402

C66
10uF
25V
C0805

C616
100pF
50V
C0402

C73 470nF 16V
C0402

C67
100nF
25V
C0402

C79
100nF
25V
C0402

C694
22uF
6.3V
C0603

C70
22uF
6.3V
C0603

C615
10nF
50V
C0402

C65
100nF
25V
C0402

D219

BZX584C3V3

1
2

R61
20K
±1%
R0402

TP233

C88 2.2nF 50V
C0402

C69
22uF
6.3V
C0603

R57
16K
±1%
R0402

C681
2.2uF
10V
C0603

L3 4.7uH

R62
19.1K
±1%
R0402

C78
22uF
6.3V
C0603

C72 12pF 50V
C0402

R972 100K
±1% R0402

R41 3.3R±1%
R0603

R55 0R ±5%
R0402

R909
1.5K
±1%
R0402

TP234

C98 10nF 50V
C0402

C76
22uF
6.3V
C0603

VCC_3V8_VISION_EN

VCC_3V8_VISION_EN
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Vout=0.8V*(1+R2/R1)=1.84V

使用PMIC供电

DDR4 2.5V

Ib=0.1mA

VCC_3V3_EN{2^,12}

MR813_BRAKE_EN{2^}

VCC_3V8 VCC_3V3

VCC_3V8

VDD18_DRAM

VCC25_DRAM

VCC_3V3_MCU

VCC_BAT

VDD_RTC

VCC_3V8 VCC_3V3_BRAKE

Design Name

Page Size: Page Name:
Rev:

Modify Date

Sheet of

Author:

Part Number

V1
B

8 41

Wednesday, July 24, 2024

04 LDO

IP1207_ROBOT_MB01_V2_PCBA 0724A 梁伟粤Design Name

Page Size: Page Name:
Rev:

Modify Date

Sheet of

Author:

Part Number

V1
B

8 41

Wednesday, July 24, 2024

04 LDO

IP1207_ROBOT_MB01_V2_PCBA 0724A 梁伟粤Design Name

Page Size: Page Name:
Rev:

Modify Date

Sheet of

Author:

Part Number

V1
B

8 41

Wednesday, July 24, 2024

04 LDO

IP1207_ROBOT_MB01_V2_PCBA 0724A 梁伟粤

C97
10nF
50V
C0402

R900 10R ±5%
R0402

TP12

U9

SGM2019-2.5YN5G/TR

IN
1

GND
2

EN
3

BP/FB
4

OUT
5

U74

SGM2019-3.3YN5G/TR

IN
1

GND
2

EN
3

BP/FB
4

OUT
5

C709
1uF
10V
C0402

C710
1uF
10V
C0402

TP139

C86
1uF
10V
C0402

C712
10nF
50V
C0402

U8

SGM2019-3.3YN5G/TR

IN
1

GND
2

EN
3

BP/FB
4

OUT
5

C84
1uF
10V
C0402

TP254

C87
100nF
25V
C0402

U73

SGM2203-3.3YN3LG/TR

SOT23

GND
1

IN
3

OUT
2

C90
1uF
10V
C0402

TP235 C711
10nF
50V
C0402

R907 0R ±5%
R0402

C93
100nF
25V
C0402

C85
100nF
25V
C0402

C81
1uF
25V
C0402

C89
1nF
50V
C0402

R771 20K ±1%
R0402

R842
10K
±1%
R0402

R640 0R ±5%
R0402

4.7K

4
7
K

Q86
DTC143ZE
1

3
2

R704 0R ±5%
R0402

C82
1uF
10V
C0402

C91
10uF
6.3V
C0603R67 10K ±1%

R0402

R64
100K
±1%
R0402

C83
100nF
25V
C0402

R908
100K
±1%
R0402

VCC_3V3_EN

VCC_3V3_EN

MR813_BRAKE_EN

MR813_BRAKE_EN
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0.9V

3.3V

1.0V(CPU调整)

1.2V

3.3V

3.3V

1.8V

1.8V

0.9V

1.8V

3.3V

3.3V

PMIC的I2C使用内置上拉

VCC_3V8

ALDO1

ALDO2

ALDO3

VCC_3V8

BLDO1

BLDO2

BLDO3

BLDO4

VCC_3V8

CLDO1

CLDO2

CLDO3

VCC_3V8

VDD_CPU

VCC_3V8

VCC_3V8

VDD_SYS

VCC_3V8

VCC_DRAM

VCC_DRAM

VCC_3V8

DCDCE

DCDCE

ALDO1 VCC_PL

DCDCE VCC_IO

VCC_PD

VCC_FLASH

VCC_USB

VCC_PG

VDD_SYS VDD_USB

BLDO1 AVCC

VCC_PLL

VCC_RTC

BLDO2 VDD_CPUS

BLDO3 CPVIN

CLDO1 VCC_PC

VCCIO_FLASH

VCC_EFUSE

VCC_LVDS

VDD18_DRAM

VCC_MCSI

CLDO2 VCC_PE

VCC_RTC VCC_RTC
CLDO1

VINT

VINT

DCDCE

SWOUT

CLDO3 VCC_3V3_MCU

ALDO3 VCC_3V3

AP_RESET{11} AP_NMI{11}

PMU_SCL{12}

PMU_SDA{12}

VDD_CPUFB {10}

VDD_SYSFB {10}
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C110 10uF 6.3V
C0603

C715
100nF
25V
C0402

R639 0R ±5%
R0402

C111 10uF 6.3V
C0603

C131
10uF
6.3V
C0603

TP194

C127 10uF 6.3V
C0603

C107 10uF 6.3V
C0603

R618 0R ±5%
R0402

C115 10uF 6.3V
C0603

R95
10K
±1%
R0402

C716
100nF
25V
C0402

TP127

L5 1.5uH

L6 1.5uH

TP73

C116 10uF 6.3V
C0603

C125 10uF 6.3V C0603

L7 1.5uH

C717
100nF
25V
C0402

TP76

C122 10uF 6.3V
C0603

R96
10K
±1%
R0402

U11

AXP305B

ALDO1
28

ALDO2
31

ALDO3
32

ALDOIN
30

BLDO1
2

BLDO2
1

BLDO3
4

BLDO4
5

BLDOIN
3

CLDO1
19

CLDO2
20

CLDO3
17

CLDOIN
18

DCBSET
56

DCDCA
40

DCDCB
39

DCDCC
47

DCDCD
9

DCDCE
10

EN/PWRON
27

FBGND
54

GND
57

GPIO(WAKEUP)
14

IRQ
16

LXA_1
44

LXA_2
43

LXB_1
35

LXB_2
36

LXC_1
51

LXC_2
50

LXD
7

LXE
12

MODESET
55

PGNDA_1
42

PGNDA_2
41

PGNDB_1
37

PGNDB_2
38

PGNDC_1
49

PGNDC_2
48

PGNDD
8

PGNDE
11

PHSET
26

PWROK
15

SCK
23

SDA
24

SWIN
21

SWOUT
22

VINA_1
46

VINA_2
45

VINB_1
33

VINB_2
34

VINC_1
53

VINC_2
52

VIND
6

VINE
13

VINT
25

VREF
29

C121 4.7uF 10V
C0402

C129 10uF 6.3V
C0603

TP71

C113 10uF 6.3V
C0603

L8 1.5uH

C106
10uF
6.3V
C0603

C117 10uF 6.3V
C0603

R92 10R ±5%
R0402

TP236

TP74

C718
100nF
25V
C0402

C119 10uF 6.3V
C0603

C108 4.7uF 10V
C0402

C120
10uF
6.3V
C0603

R91 1K ±1%
R0402

C126 10uF 6.3V
C0603

R94
10K
±1%
R0402

C118 10uF 6.3V C0603

C114
10uF
6.3V
C0603

C124 10uF 6.3V
C0603

R93 10R ±5%
R0402

C109 1uF 10V
C0402

C123 10uF 6.3V
C0603

C132
1nF
50V
C0402

C105 10uF 6.3V
C0603

C130 10uF 6.3V
C0603

TP75

C112 10uF 6.3V
C0603

TP72

C128
10uF
6.3V
C0603

TP193

AP_RESET

AP_NMI



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VCC_IO

VDD_CPU

VDD_CPUS

VDD_SYS

VDD_CPU
VDD_SYS VDD_CPUSVCC_IO

VDD_CPUFB{9}

VDD_SYSFB{9}
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C134
100nF
50V
C0402

C143
100nF
50V
C0402

C140
10uF
10V
C0603

C141
2.2uF
10V
C0402

C136
10uF
10V
C0603

C142
2.2uF
10V
C0402

U12A

MR813(1B)

GND
L16

GND1
M9

GND10
N15

GND48
J8

GND11
N16

GND49
J9

GND12
N22

GND50
J10

GND13
P9

GND51
J15

GND39
A1 GND14

P10

GND52
J21

GND15
P11

GND53
K10

GND16
P12

GND54
K11

GND17
P13

GND55
K12

GND18
P14

GND56
K13

GND19
P15

GND57
K14

GND2
M10

GND20
P16

GND58
K15

GND21
R8

GND59
K16

GND22
R16

GND60
L9

GND23
R21

GND61
L10

GND24
U5

GND40
A23

GND62
L14

GND25
U9

GND63
L15

GND26
V2

GND27
V3

GND28
V13

GND29
V15

GND3
M11

GND30
V17

GND31
Y4

GND32
AA7

GND33
AA11

GND34
AA13

GND41
C17

GND35
AA18

GND36
AC1

GND37
AC22

GND38
AC23

GND4
M12

GND42
C19

GND5
M13

GND43
H8

GND6
M14

GND44
H9

GND7
M15

GND45
H10

GND8
M16

GND46
H11

GND9
N9

GND47
J3

VCC_IO
E7

VDD_CPU1
K8

VDD_CPU2
K9

VDD_CPU3
L8

VDD_CPU4
M8

VDD_CPU5
N8

VDD_CPUFB
P8

VDD_CPUS
N4

VDD_SYS1
H13

VDD_SYS2
H14

VDD_SYS3
H15

VDD_SYS4
H16

VDD_SYS5
J16

VDD_SYSFB
H12

C133
1uF
10V
C0402

C135
10uF
10V
C0603

C137
2.2uF
10V
C0402

C139
10uF
10V
C0603

C138
2.2uF
10V
C0402
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用PMIC供电

CPU_UPDATE{2^,38}

VCC_EFUSE

VCC_EFUSE VCC_PLLVCC_RTC
VDD_RTC

VCC_PLL

AP_RESET{9}

AP_NMI{9}
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R99 0R ±5% R0402
C145 100nF 25V

C0402

C446
1nF
50V
C0402

R100 0R ±5%
R0402

TP15

C147
100nF
25V
C0402

C592
100nF
25V
C0402 C148 220nF 16V

C0402

C144
1nF
50V
C0402

C149 20pF 50V
C0402

Y1

24MHz
X4-3225

GND[0]
2

X1
1

X2
3

GND[1]
4

C146
100nF
25V
C0402

U12B

MR813(1B)

BOOT_SEL
F11

DXIN
R2

DXLDO_OUT
U1

DXOUT
R1

FEL
A7

JTAG_SEL
B7

NMI
R5

REFCLK_OUT
R3

RESET
R6

RTCVIO
P2

VCC_EFUSE
J19

VCC_PLL
N6

VCC_RTC
L5

WREQIN
U2

X32KFOUT
U3

X32KIN
T2

X32KOUT
T3

C150 20pF 50V
C0402

R97
10K
±1%
R0402

AP_RESET

CPU_UPDATE
BOOT_SEL
JTAG_SEL

BOOT_SEL

AP_NMI

DCXO_XIN

CPU_UPDATE

DCXO_XIN
DCXO_XOUT

DCXO_XOUT

AP_RESET



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CPU VERSION: V0 = 0000

PE上下拉电阻：100K±20%

充电使能不用IO控制

IIC1预留测试点

UART0_DEBUG_RX{2^,38}
UART0_DEBUG_TX{2^,38}

UART2_LIDAR_RX{2^,33}
UART2_LIDAR_TX{2^,33}

LOADSWITCH_EN{2^,33}
LOADSWITCH_FAULT{2^,33}

WIFIPWR_EN{2^,17}
BTPWR_EN{2^,18}

I2C0_LILASER_SCK{2^,36}
I2C0_LILASER_SDA{2^,36}

I2C3_BUT&ULTRA_SCK{2^,20,34}
I2C3_BUT&ULTRA_SDA{2^,20,34}

PA_SHUT{2^,19}

AP_SYNC{2^,21}

UART4_MCU_TX{2^,21}
UART4_MCU_RX{2^,21}

UART3_IMU_TX{2^,39}
UART3_IMU_RX{2^,39}

VCC_3V8_VISION_EN{2^,7}
VCC_3V3_EN{2^,8}

LIDAR_PWM{2^,33}

VCC_5V_EN{2^,6}

IMU_RST{2^,39}
IMU_SYNC{2^,39}

LINE_SENSOR_REV{2^,35}
AP_SYNC_VISION{2^,35}
STATE_SYNC{2^,35}
USB_BOOT{2^,35}

ROBOT_BACK_KEY{2^,20}
RESET_KEY{2^,20}
USER_KEY{2^,20}

BT_WAKE_HOST{2^,18}

WL_WAKE_HOST{2^,17}

CHARGER_IRQ{2^,5}
CHARGER_EN{2^,5}
I2C2_CHAG&BAT_SCL{2^,5}
I2C2_CHAG&BAT_SDA{2^,5}
STATION_STATE_813{2^,4}

SPI1_CS_AUDIO{2^,19}
SPI1_CLK_AUDIO{2^,19}
SPI1_MOSI_AUDIO{2^,19}

FLASH_SI_AUDIO{2^,19}
DSP_RESET_AUDIO{2^,19}

PWR_EN_AUDIO{2^,19}
WAKE_UP_AUDIO{2^,19}

SPI1_MISO_AUDIO{2^,19}

FRONT_LIDAR_PWR_EN{2^,33}

RIGHT_LIDAR_PWR_EN{2^,33}

20V_DISCHARGE_EN{2^,4}

RIGHT_LIDAR_INT{2^,30}

MR813_IR_IN{2^,30}
MR813_IR_OUT{2^,30}

MR813_BRAKE_EN{2^,8}

VCC_PL

VCC_PL VCC_PE

VCC_PD

VCC_PD

VCC_LVDS

VCC_PE
VCC_PD

VCC_PD

DCDCE

PMU_SCL{9}
PMU_SDA{9}
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U12E

MR813(1B)

PB0/UART2_TX/SPI2_CS/JTAG_MS/PB_EINT0
E5 PB1/UART2_RX/SPI2_CLK/JTAG_CK/PB_EINT1
D4

PB10/UART0_RX/TWI0_SDA/PWM1/PB_EINT10
F3

PB2/UART2_RTS/SPI2_MOSI/JTAG_DO/PB_EINT2
G4 PB3/UART2_CTS/SPI2_MISO/JTAG_DI/PB_EINT3
D5 PB4/TWI1_SCK/I2S0_MCLK/JTAG_MS_GPU/PB_EINT4
D3 PB5/TWI1_SDA/I2S0_BCLK/JTAG_CK_GPU/PB_EINT5
D2 PB6/I2S0_LRCK/JTAG_DO_GPU/PB_EINT6
E3 PB7/SPDIF_IN/I2S0_DOUT0/I2S0_DIN1/PB_EINT7
E2 PB8/SPDIF_OUT/I2S0_DIN0/I2S0_DOUT1/PB_EINT8
E1 PB9/UART0_TX/TWI0_SCK/JTAG_DI_GPU/PB_EINT9
F2

PF0/SDC0_D1/JTAG_MS/JTAG_MS_GPU/PF_EINT0
B10

PF1/SDC0_D0/JTAG_DI/JTAG_DI_GPU/PF_EINT1
C9

PF2/SDC0_CLK/UART0_TX/PF_EINT2
A9

PF3/SDC0_CMD/JTAG_DO/JTAG_DO_GPU/PF_EINT3
B9

PF4/SDC0_D3/UART0_RX/PF_EINT4
B8

PF5/SDC0_D2/JTAG_CK/JTAG_CK_GPU/PF_EINT5
C8

PF6/PF_EINT6
C10

PH0/TWI0_SCK/RGMII0_RXD1/RMII0_RXD1/PH_EINT0
C7

PH1/TWI0_SDA/RGMII0_RXD0/RMII0_RXD0/PH_EINT1
A5

PH10/DMIC_DATA1/SPI2_MOSI/I2S2_LRCK/MDIO0/PH_EINT10
B4

PH11/DMIC_DATA2/SPI2_MISO/I2S2_DOUT0/I2S2_DIN1/PH_EINT11
D7

PH12/DMIC_DATA3/TWI3_SCK/I2S2_DIN0/I2S2_DOUT1/PH_EINT12
A3

PH13/TWI3_SDA/I2S3_MCLK/EPHY0_25/PH_EINT13
B2

PH14/I2S3_BCLK/RGMII0_RXD3/RMII0_NULL/PH_EINT14
C1

PH15/I2S3_LRCK/RGMII0_RXD2/RMII0_NULL/PH_EINT15
B3

PH16/I2S3_DOUT0/I2S3_DIN1/RGMII0_RXCK/RMII0_NULL/PH_EINT16
C3

PH17/I2S3_DOUT1/I2S3_DIN0/RGMII0_TXD3/RMII0_NULL/PH_EINT17
A2

PH18/CIR_OUT/I2S3_DOUT2/I2S3_DIN2/RGMII0_TXD2/RMII0_NULL/PH_EINT18
C2

PH19/CIR_IN/I2S3_DOUT3/I2S3_DIN3/LEDC/PH_EINT19
B1

PH2/TWI1_SCK/CPU_CUR_W/RGMII0_RXCTL/RMII0_CRS_DV/PH_EINT2
B6

PH3/TWI1_SDA/CIR_OUT/RGMII0_CLKIN/RMII0_RXER/PH_EINT3
B5

PH4/UART3_TX/SPI1_CS/CPU_CUR_W/RGMII0_TXD1/RMII0_TXD1/PH_EINT4
C6

PH5/UART3_RX/SPI1_CLK/LEDC/RGMII0_TXD0/RMII0_TXD0/PH_EINT5
C5

PH6/UART3_RTS/SPI1_MOSI/SPDIF_IN/RGMII0_TXCK/RMII0_TXCK/PH_EINT6
F9

PH7/UART3_CTS/SPI1_MISO/SPDIF_OUT/RGMII0_TXCTL/RMII0_TXEN/PH_EINT7
C4

PH8/DMIC_CLK/SPI2_CS/I2S2_MCLK/I2S2_DIN2/PH_EINT8
E9

PH9/DMIC_DATA0/SPI2_CLK/I2S2_BCLK/MDC0/PH_EINT9
D9

TP237

C673
22pF
50V
C0402

U12H

MR813(1B)

PE0/MIPI_MCLK0/PE_EINT0
E23

PE1/TWI2_SCK/PE_EINT1
E20

PE2/TWI2_SDA/PE_EINT2
G20

PE3/TWI3_SCK/PE_EINT3
D19

PE4/TWI3_SDA/PE_EINT4
G21

PE5/MIPI_MCLK1/PLL_LOCK_DBG/I2S2_MCLK/LEDC/PE_EINT5
G19

PE6/BIST_RESULT0/I2S2_BCLK/PE_EINT6
F22

PE7/CSI_SM_VS/BIST_RESULT1/I2S2_LRCK/TCON_TRIG/PE_EINT7
E22

PE8/BIST_RESULT2/I2S2_DOUT0/PE_EINT8
F23

PE9/BIST_RESULT3/I2S2_DIN0/PE_EINT9
E21

VCC_PE
E17

TP260

C158
100nF
25V
C0402

R883 100R ±1%
R0402

R112 22R ±5%

R0402

R677
20K
±1%
R0402

U12J

MR813(1B)

PL0/S_TWI0_SCK/S_PL_EINT0
N5

PL1/S_TWI0_SDA/S_PL_EINT1
L6

PL10/S_PWM/S_PL_EINT10
U4

PL11/S_CPU_CUR_W/S_CIR_IN/S_PL_EINT11
M2

PL2/S_UART_TX/S_PL_EINT2
P3

PL3/S_UART_RX/S_PL_EINT3
N1

PL4/S_JTAG_MS/S_PL_EINT4
R4

PL5/S_JTAG_CK/S_PL_EINT5
N3

PL6/S_JTAG_DO/S_PL_EINT6
N2

PL7/S_JTAG_DI/S_PL_EINT7
L2

PL8/S_TWI1_SCK/S_PL_EINT8
L1

PL9/S_TWI1_SDA/S_PL_EINT9
M3

VCC_PL
L4

R103 4.7K
R0402

U12G

MR813(1B)

PD0/LCD0_D2/LVDS0_D0P/DSI_DP0/EINK0_D0/PD_EINT0
V22

PD1/LCD0_D3/LVDS0_D0N/DSI_DM0/EINK0_D1/PD_EINT1
V23

PD10/LCD0_D14/LVDS1_D0P/SPI1_CS/EINK0_D10/PD_EINT10
R22

PD11/LCD0_D15/LVDS1_D0N/SPI1_CLK/EINK0_D11/PD_EINT11
R23

PD12/LCD0_D18/LVDS1_D1N/SPI1_MISI/PD_EINT12
T21

PD13/LCD0_D19/LVDS1_D1N/SPI1_MISO/EINK0_D13/PD_EINT13
T22

PD14/LCD0_D20/LVDS1_D2P/UART3_TX/EINK0_D14/PD_EINT14
U22

PD15/LCD0_D21/LVDS1_D2N/UART3_RX/EINK0_D15/PD_EINT15
U23

PD16/LCD0_D22/LVDS1_CKP/PLL_TEST_CKP/UART3_RTS/EINK_OEH/PD_EINT16
U21

PD17/LCD0_D23/LVDS1_CKN/PLL_TEST_CKN/UART3_CTS/EINK_LEH/PD_EINT17
U20

PD18/LCD0_CLK/LVDS1_D3P/UART4_TX/EINK_CKH/PD_EINT18
W21

PD19/LCD0_DE/LVDS1_D3N/UART4_RX/EINK_STH/PD_EINT19
W20

PD2/LCD0_D4/LVDS0_D1P/DSI_DP1/EINK0_D2/PD_EINT2
W22

PD20/LCD0_HSYNC /PWM2/UART4_RTS/EINK_CKV /PD_EINT20
U19

PD21/LCD0_VSYNC/PWM3/UART4_CTS/EINK_MODE/PD_EINT21
U18

PD22/PWM1/TWI0_SCK/EINK_STV/PD_EINT22
R20

PD23/PWM0/TWI0_SDA/PD_EINT23
R19

PD3/LCD0_D5/LVDS0_D1N/DSI_DM1/EINK0_D3/PD_EINT3
W23

PD4/LCD0_D6/LVDS0_D2P/DSI_CKP/EINK0_D4/PD_EINT4
AA22

PD5/LCD0_D7/LVDS0_D2N/DSI_CKM/EINK0_D5/PD_EINT5
AA23

PD6/LCD0_D10/LVDS0_CKP/DSI_DP2/EINK0_D6/PD_EINT6
Y22

PD7/LCD0_D11/LVDS0_CKN/DSI_DM2/EINK0_D7/PD_EINT7
Y23

PD8/LCD0_D12/LVDS0_D3P/DSI_DP3/EINK0_D8/PD_EINT8
AB22

PD9/LCD0_D13/LVDS0_D3N/DSI_DM3/EINK0_D9/PD_EINT9
AB23

VCC_LVDS
N18

VCC_PD
R18

R107 4.7K
R0402

C155
100nF
25V
C0402

R719 2K ±1%
R0402

TP238

C157
100nF
25V
C0402

R849 20K ±1%
R0402

R113 22R ±5%

R0402

C154
100nF
25V
C0402

R106 4.7K
R0402

C671
22pF
50V
C0402

R720 2K ±1%
R0402

R108 4.7K
R0402

R105
20K
±1%
R0402

R109 4.7K
R0402

R727 0R
±5%
R0402

R104
20K
±1%
R0402

D175 RB520S-30

12

C595
100nF
25V
C0402

TP250

C156
100nF
25V
C0402

R111 4.7K
R0402

C153
100nF
25V
C0402

C672
22pF
50V
C0402

R102 4.7K
R0402

TP259

R110 4.7K
R0402

SLEEP_KEY_WAKEUP

BT_WAKE_HOST
WL_WAKE_HOST

CHARGER_IRQ

VCC_3V3_EN

VCC_3V3_EN

HW_VERSION0
I2C2_CHAG&BAT_SCL
I2C2_CHAG&BAT_SDA

HW_VERSION1
HW_VERSION2

HW_VERSION3

UART0_DEBUG_RX
UART0_DEBUG_TX

UART2_LIDAR_RX
UART2_LIDAR_TX

LOADSWITCH_EN

LOADSWITCH_FAULT

WIFIPWR_EN

BTPWR_EN

I2C0_LILASER_SCK
I2C0_LILASER_SDA
I2C1_LEDARRAY_SCK
I2C1_LEDARRAY_SDA

RESET_KEY

I2C3_BUT&ULTRA_SCK
I2C3_BUT&ULTRA_SDA

PA_SHUT

UART0_DEBUG_RX
UART0_DEBUG_TX

UART2_LIDAR_RX
UART2_LIDAR_TX

LOADSWITCH_EN
LOADSWITCH_FAULT

WIFIPWR_EN
BTPWR_EN

I2C0_LILASER_SCK
I2C0_LILASER_SDA

I2C3_BUT&ULTRA_SCK
I2C3_BUT&ULTRA_SDA

PA_SHUT

RESET_KEY

STATION_STATE_813

AP_SYNC

UART3_IMU_TX
UART3_IMU_RX

UART4_MCU_TX
UART4_MCU_RX

AP_SYNC

UART3_IMU_TX
UART3_IMU_RX

UART4_MCU_TX
UART4_MCU_RX

HW_VERSION3

HW_VERSION2

HW_VERSION1

HW_VERSION0

VCC_3V8_VISION_EN

VCC_3V8_VISION_EN

STATE_SYNC

USB_BOOT

LIDAR_PWM

LIDAR_PWM

ROBOT_BACK_KEY

ROBOT_BACK_KEY

VCC_5V_EN

VCC_5V_EN

LINE_SENSOR_REV

SLEEP_KEY_WAKEUPUSER_KEY

IMU_RST

SPI1_CS_AUDIO
SPI1_CLK_AUDIO
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100nF
25V
C0402
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240R
±1%
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100nF
25V
C0402
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SA16
AB15

SA2
AA12

SA3
U15
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USB0_DM_DEBUG{2^,38}
USB0_DP_DEBUG{2^,38}
USB1_DM_VISION{2^,35}
USB1_DP_VISION{2^,35}

LINEOUTP{2^,19}
LINEOUTN{2^,19}

VCC_USB
VDD_USB

VCC_USB VDD_USB
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CPVIN
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SDIO WIFI射频座子

BT_DIS=0: BLE 关闭
BT_DIS=1: BLE 打开

Ib=0.177mA
Io=0.5mA
hFE>20

更换三级管及电阻解决二次上电问题

WIFI_D0{2^,13}

WIFI_D1{2^,13}

WIFI_D2{2^,13}

WIFI_D3{2^,13}

WIFI_CMD{2^,13}

WIFI_CLK{2^,13}

WL_WAKE_HOST{2^,12}

WIFIPWR_EN{2^,12}
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BT射频座子

靠近BT模组，测试信号质量时去掉防止STUB

L:机器人

H:基站

板载天线

尽量短STUB

MR813端 蓝牙端

蓝牙电源关闭，MOSFET关闭，防倒灌

蓝牙电源打开，
    UART_TX=0，Q22打开，UART_BT_RX=0
    UART_TX=1，Q22关闭，UART_BT_RX被R162上拉到1

蓝牙模组识别

蓝牙电源打开，
    UART_BT_TX=1，Q22关闭，UART_RX被R166上拉到1
    UART_BT_TX=0，Q22关闭，UART_RX被Q23体二极管拉到低

改缓启动降低静态功耗

R884靠近C221

C698放D21及R733中间

0R电阻1脚共PIN设计

Ib=0.177mA

SWS{2^,38}
DEBUG{2^,38}

BTPWR_EN{2^,12}

HOST_WAKE_BT{2^,13}

BT_WAKE_HOST{2^,12}

BT_DEBUG_RX{2^,38}

BT_DEBUG_TX{2^,38}

UART1_BT_RX{2^,13}
UART1_BT_TX{2^,13}

BT_EN{2^,13}

DCDCE

VCC_1V2

VDD_3V3_BT

VDD_3V3_BT

VDD_3V3_BT
VCC_PG

VDD_3V3_BTVCC_PG

VCC_1V2

VDD_3V3_BT

VDD_3V3_BT

VDD_3V3_BT
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Shutdown 0.1uA

Gain=2*150/33≈ 9.09

fc=1/(2*3.14*15nF*33kΩ)=321.5Hz

喇叭座子

SPEAK驱动

Pin12 可NC

SPEAKER回采方向

LINEN/P的ESD NC

语音电源开关

3.8V 0.1A TYPICAL

语音唤醒主机
1：有语音唤醒
0：无语音

语音板升级
1：升级信号
0：无升级

语音板复位
0：正常
1：复位

SPI_CLK电阻靠近CPU，磁珠靠近端子。

分压电路放语音采集板，此处直通处理。

电阻靠近端子放置

增加串组33R

NC此部分电路

LINEOUTN{2^,16}

LINEOUTP{2^,16}

PA_SHUT{2^,12}

SPI1_CS_AUDIO{2^,12}
SPI1_CLK_AUDIO{2^,12}
SPI1_MOSI_AUDIO{2^,12}

FLASH_SI_AUDIO{2^,12}
DSP_RESET_AUDIO{2^,12}

PWR_EN_AUDIO{2^,12}

SPI1_MISO_AUDIO{2^,12}

WAKE_UP_AUDIO{2^,12}

VCC_5V

VCC_3V8
VCC_3V8_AUDIO
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FLASH_SI_AUDIO
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按键+灯座子

USER_KEY{2^,5,12}

RESET_KEY{2^,12}
ROBOT_BACK_KEY{2^,12}

I2C3_BUT&ULTRA_SDA{2^,12,34}

I2C3_BUT&ULTRA_SCK{2^,12}

VCC_IO

DCDCE
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I2C3_BUT&ULTRA_SCK

I2C3_BUT&ULTRA_SDA
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晶体兼容2012和1610封装

MCU VERSION:V0 = 0010

USART_RX1

增加风机负载开关及尘盒烘干控制IO

修改边刷电容

INFRA_PWR1{2^,32}
INFRA_PWR2{2^,32}

INFRA_1{2^,31}
INFRA_2{2^,31}
INFRA_3{2^,31}
INFRA_4{2^,31}

MopLifting_CS{2^,24}
MOP_CS{2^,27}

Wheel_R_CS{2^,22}
SideBrush_R_CS{2^,23}
Wheel_L_CS{2^,22}
SideBrush_L_CS{2^,23}
Vacuum_CS{2^,28}
MidBrush_CS{2^,26}
BrushLifting_CS{2^,25}

STATION_STATE_MCU{2^,4}
BrushLifting_IN1{2^,25}
BrushLifting_IN2{2^,25}

MopLifting_PWM1{2^,24}
MopLifting_PWM2{2^,24}

Mop_L_HALL{2^,24}
Mop_R_HALL{2^,24}
MopLifting_POS{2^,24}

MopLifting_FG{2^,24}

SWDIO{2^,38}

Vacuum_EN{2^,28}
Vacuum_FG{2^,28}
Wheel_R_IN2{2^,22}

MidBrush_IN1{2^,26}

Vacuum_PWM{2^,28}
SideBrush_R_PWM{2^,23}
Wheel_R_IN1{2^,22}

SideBrush_R_POS{2^,23}
SING_R_B{2^,22}
SING_R_A{2^,22}

AP_SYNC{2^,12}
UART4_MCU_TX{2^,12}
UART4_MCU_RX{2^,12}
MopMotor_PWM{2^,27}
MopComponent_EN{2^,27}

MopMotor_DIR{2^,27}

SideBrush_L_POS{2^,23}

SideBrush_L_PWM{2^,23}

MCU_DEBUG_RX{2^,38}

MCU_DEBUG_TX{2^,38}
SING_L_B{2^,22}
SING_L_A{2^,22}

IMU_TX{2^,39}

Wheel_L_IN2{2^,22}

Wheel_L_IN1{2^,22}

BUMPER_L{2^,23}
BUMPER_R{2^,23}

BrushLifting_POS1{2^,25}

INFRA_PWR3{2^,32}

INFRA_5{2^,31}

COVER_POS_R_KEY{2^,23}

MidBrush_IN2{2^,26}

BrushLifting_POS2{2^,25}

MopMotor_FG{2^,27}

DUST_ADC_IN{2^,29}

COVER_POS_L_KEY{2^,23}

DUST_TX_PWM{2^,29}

DUST_HALL_IN{2^,37}

SWCLK{2^,38}

BUMPER_LIDAR_BACK{2^,40}
BUMPER_LIDAR_L{2^,40}
BUMPER_LIDAR_R{2^,40}

Vacuum_EN1{2^,21}

HEAT_TEMP1{2^,21}

HEAT_EN{2^,21}

SideBrush_L_IN{2^,23}

SideBrush_R_IN{2^,23}

VCC_3V3_MCU

VCC_3V3_MCU

VCC_3V3_MCU

VDD_RTC

VCC_3V3_MCU

VCC_3V3_MCU

VCC_3V3_MCU

VCC_3V3_MCU

VCC_3V3_MCU

VCC_3V3_MCU

VCC_3V3_MCU
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13
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35
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51PB13
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53PB15
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37

PB3
89PB4
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91PB6
92PB7
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PB8
95PB9
96

PC0
15

PC1
16

PC10
78PC11
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80

PC13-TAMPER-RTC
7

PC14-OSC32_IN
8

PC15-OSC32_OUT
9

PC2
17

PC3
18

PC4
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PC6
63PC7
64PC8
65PC9
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VDD_5
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VREF+
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R0402

R737 10K ±1%
R0402
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±5%
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50V
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R850 20K
±1%
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1M
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R0402
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100nF
25V
C0402

R730 0R ±5%
R0402
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100nF
25V
C0402

R736 10K ±1%
R0402

R706 0R ±5%
R0402

C610 20pF
50V
C0402

C265
100nF
25V
C0402

U69

SGM48751YTS16G/TR

B
10

C
9

ENABLE
6

GND
8 NC
7

VCC
16

X0
13

X3
12

X1
14X2
15

A
11

X
3

X4
1

X5
5

X6
2

X7
4

TP189

R199 0R ±5%
R0402

R705 0R ±5% R0402

XTAL_IN
XTAL_OUT

NRST

BOOT0

INFRA_PWR1
INFRA_PWR2

INFRA_1
INFRA_2
INFRA_3
INFRA_4

MopLifting_CS
MOP_CS

Wheel_R_CS
SideBrush_R_CS
Wheel_L_CS
SideBrush_L_CS
Vacuum_CS

MidBrush_CS
BrushLifting_CS

STATION_STATE_MCU
BrushLifting_IN1
BrushLifting_IN2

Mop_L_HALL
Mop_R_HALL
MopLifting_POS
MopLifting_PWM1
MopLifting_PWM2

MopLifting_FG

SWDIO

Vacuum_EN
Vacuum_FG
Wheel_R_IN2

MidBrush_IN1

Vacuum_PWM
SideBrush_R_PWM
Wheel_R_IN1

SideBrush_R_POS
SING_R_B
SING_R_A

AP_SYNC
UART4_MCU_TX
UART4_MCU_RX
MopMotor_PWM
MopComponent_EN

MopMotor_DIR

SideBrush_L_POS

SideBrush_L_PWM

MCU_DEBUG_RX
MCU_DEBUG_TX
SING_L_B
SING_L_A
Wheel_L_IN2

IMU_TX

Wheel_L_IN1

BUMPER_L
BUMPER_R

BrushLifting_POS1

INFRA_PWR1 VCC_3V3_MCU
INFRA_PWR2 GND
INFRA_PWR3 SideBrush_L_POS

BUMPER_LIDAR_BACK BUMPER_L

Vacuum_PWM
BOOT0
SideBrush_L_PWM
Wheel_L_IN1

GND Wheel_L_IN2
VCC_3V3_MCU SideBrush_R_PWM
XTAL_IN SING_L_B
XTAL_OUT
NRST IMU_TX

GND

SING_L_A
SWCLK
VCC_3V3_MCU

GND GND
VCC_3V3_MCU

SWDIO

AP_SYNC
UART4_MCU_TX

UART4_MCU_RX

Wheel_R_IN2
Wheel_R_IN1 BrushLifting_POS1
STATION_STATE_MCU SING_R_B
BrushLifting_IN1 SING_R_A
BrushLifting_IN2
Vacuum_FG
Vacuum_EN BUMPER_R

SideBrush_R_POS
MopMotor_DIR MopLifting_PWM2

MopLifting_PWM1
MopLifting_FG MCU_DEBUG_RX

MCU_DEBUG_TX
Mop_R_HALL
Mop_L_HALL

GND
VCC_3V3_MCU

INFRA_PWR3

INFRA_5

MUX_A0

MUX_A0
MUX_A1
MUX_A2

SideBrush_L_CS
BrushLifting_CSMUX_ADC_IN
MidBrush_CS

COVER_POS_R_KEY

COVER_POS_R_KEY

X32K_IN

X32K_OUT

X32K_IN
X32K_OUT

MidBrush_IN2

VREF-
VREF+

VREF+

VREF-

INFRA_1
INFRA_2
INFRA_3
INFRA_4

INFRA_5
Wheel_L_CS

MidBrush_CS MUX_ADC_IN

MopLifting_CS
Wheel_R_CS
SideBrush_R_CS

MopMotor_FG

MopComponent_EN

MopMotor_PWM

MidBrush_IN1
MidBrush_IN2

BrushLifting_POS2

BrushLifting_POS2

HW_VERSION0
HW_VERSION1

HW_VERSION2

HW_VERSION0

HW_VERSION1

HW_VERSION2

MopMotor_FG

DUST_ADC_IN

DUST_ADC_IN

COVER_POS_L_KEY

COVER_POS_L_KEY

Vacuum_CS

MOP_CS

DUST_TX_PWM

SideBrush_L_POS

SideBrush_R_POS

DUST_HALL_IN

DUST_TX_PWM

DUST_HALL_IN

HW_VERSION3

HW_VERSION3

BUMPER_LIDAR_BACK
BUMPER_LIDAR_L
BUMPER_LIDAR_R

SWCLK

BUMPER_LIDAR_L
BUMPER_LIDAR_R

SideBrush_R_IN
SideBrush_L_IN

MUX_A1

MUX_A2

Vacuum_EN1

Vacuum_EN1

HEAT_EN

HEAT_TEMP1

HEAT_EN

HEAT_TEMP1

SideBrush_L_IN

SideBrush_R_IN

MopLifting_POS
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Voffset=0.473V
Vout=50Vin+(0.473±0.3) 伏
Vout=1*Iload+(0.473±0.3) 伏
因此最大电流采样值是2.5A

后驱电流实际测试堵转电流不到1A

Voffset=0.473V
Vout=50Vin+(0.473±0.3) 伏
Vout=1*Iload+(0.473±0.3) 伏
因此最大电流采样值是2.5A

后驱电流实际测试堵转电流不到1A

左后驱座子

右后驱座子

EMI电容靠近连接器

Iocp=Vref/Av/Rsens=0.49V/10/0.02=2.44A

Iocp=Vref/Av/Rsens=0.67V/10/0.02=3.35A

上拉设置为刹车避免电流倒灌

上拉设置为刹车避免电流倒灌

EMI电容靠近连接器

Iocp=Vref/Av/Rsens=0.49V/10/0.02=2.44A

改为100uF

Wheel_L_IN2{2^,21}

Wheel_L_CS{2^,21}

Wheel_L_IN1{2^,21}

Wheel_R_IN2{2^,21}

Wheel_R_IN1{2^,21}

Wheel_R_CS{2^,21}

SING_L_B{2^,21}

SING_L_A{2^,21}

SING_R_A{2^,21}

SING_R_B{2^,21}

VCC_SYS

VCC_3V3

VCC_3V3

VCC_3V3

VCC_SYS

VCC_3V3

VCC_3V8

VCC_3V8

VCC_3V3_BRAKE

VCC_3V3_BRAKE
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SING_L_B
SING_L_A

SING_L_B

SING_L_A

SING_R_A

SING_R_B
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SING_R_A

Wheel_R_OUT2
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OCP 电流=VREF/AV/RISEN
当前设置为2.1A

Voffset=0.473V
Vout=50Vin+(0.473±0.3) 伏
Vout=1*Iload+(0.473±0.3) 伏
因此最大电流采样值是2.5A

边刷电流实际测试堵转电流不到1A

OCP 电流=VREF/AV/RISEN
当前设置为2.1A

Voffset=0.473V
Vout=50Vin+(0.473±0.3) 伏
Vout=1*Iload+(0.473±0.3) 伏
因此最大电流采样值是2.5A

边刷电流实际测试堵转电流不到1A

J3S&J4: 左边刷+左BUMPER+开盖检测

右边刷+右BUMPER+上盖检测

去耦电容靠近U50电源放置

去耦电容靠近U52电源放置

靠近座子放置

靠近座子放置

预留负压防护

预留边刷ESD防护

SideBrush_L_PWM{2^,21}
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SideBrush_R_CS{2^,21}

SideBrush_L_POS{2^,21}

SideBrush_R_POS{2^,21}

BUMPER_L{2^,21,40}

BUMPER_R{2^,21,40}

COVER_POS_R_KEY{2^,21,29}

COVER_POS_L_KEY{2^,21,29}
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CS是电流采样
FG是拖布抬升圈数
SW是拖布抬升到位

Voffset=0.473V
Vout=50Vin+(0.473±0.3) 伏
Vout=1*Iload+(0.473±0.3) 伏
因此最大电流采样值是2.5A

拖布抬升电流实际测试堵转电流不到1A

拖布抬升
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Voffset=0.473V
Vout=50Vin+(0.473±0.3) 伏
Vout=1*Iload+(0.473±0.3) 伏
因此最大电流采样值是2.5A

滚刷抬升电流实际测试堵转电流不到1A

NC滚刷抬升
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Voffset=0.473V
Vout=50Vin+(0.473±0.3) 伏
Vout=1*Iload+(0.473±0.3) 伏
因此最大电流采样值是2.5A

滚刷电流实际测试堵转电流不到1A。规格书2.1A

OCP 电流=VREF/AV/RISEN
当前设置为2.1A

IN2上拉电阻NC

AMP 组件NC

DRV8870： R785=0R,R820=NC

DRV8231A：R785=1.5K,R820=0R

R644=0R

滚刷座子

共模和差模电容靠近连接器

MidBrush_IN1{2^,21}

MidBrush_CS{2^,21}

MidBrush_IN2{2^,21}
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拖布电机

BOM更改为：YC-DZ-DB0001-00-00，ES5D

拖布电机
启动瞬间：2.5A
洗拖布：  1.5A（短时间）
拖布工作：1.0A（长时间）

Ilimit=3334/R=3334/750R=4.45A ±10%

1.2V

1.2V

Ttime=Vtimer*Ctimrer/Itimer=2.2*1.51/1.8uA=1.84ms

Vcs(uV)=Iout(A)*Rilm(R)*G(uA/A)=1A*750R*182uA/A=136.5mV/A  +/-10%

MopMotor_PWM{2^,21}

MopMotor_DIR{2^,21}
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MOP_CS{2^,21}

MopComponent_EN{2^,21}
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VCC_MOP
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风机座子

风机电流最大：4A均值/6A峰值

风机电流限制：6A均值/12A峰值

Ilimit=3334/R=3334/560R=5.95A ±10%
Ttime=Vtimer*Ctimrer/Itimer=2.2*1.51/1.8uA=1.84ms

1.2V

1.2V

Vcs(uV)=Iout(A)*Rilm(R)*G(uA/A)=1A*560R*182uA/A=102mV/A +/-10%

新增一颗负载开关，用于大吸力风机的场景

1.2V

1.2V

Ilimit=3334/R=3334/560R=5.95A ±10%

风机电流限制：6A均值/12A峰值

Ttime=Vtimer*Ctimrer/Itimer=2.2*1.51/1.8uA=1.84ms

风机电流最大：4A均值/6A峰值

Vcs(uV)=Iout(A)*Rilm(R)*G(uA/A)=1A*560R*182uA/A=102mV/A +/-10%

新增下拉电阻，MCU关机时，拉低使能

NC，取消OVLO功能

Vacuum_EN{2^,21}

Vacuum_PWM{2^,21}
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Vacuum_CS{2^,21}
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VCC_VACUUM

VCC_SYS

VCC_VACUUM

VCC_BAT

VCC_VACUUM
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HEAT

℃100 时NTC电阻值为0.67674K，理论对应的分压值为0.209V，实际设置0.205V 触发硬件保护
℃50 时NTC电阻值为3.60777K，对应的分压值为0.875V，实际设置0.834V 释放硬件保护

HEAT_EN{2^,21}

HEAT_TEMP1{2^,21}

VCC_5V
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红外对射小板接线图

线序

TX-

TX+/RX+

RX-

左右开盖检测
未开盖连接GND

Ib=0.55mA

Icmax=(3.3V-1.2V-0.2V)/240R=7.92mA

DUST_ADC_IN{2^,21}
DUST_TX_PWM{2^,21}

COVER_POS_L_KEY{2^,23}
COVER_POS_R_KEY{2^,23}

VCC_3V3
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1 4

32

TOP

FRONT

2

4

1

3

5 左红外

2&4

1&3

MAX 250mA@200uS

5

使用非常电供电，注意设置IO避免电源泄露
兼容原常电方式。

前红外接口

串阻用于取消左/右后红外

MR813_IR_OUT{2^,12}

MR813_IR_IN{2^,12}

RIGHT_LIDAR_INT{2^,12}

VCC_5V

VCC_5V_RLIDAR

VCC_5V

VCC_IO VCC_3V3

VCC_FRONT_IR

VCC_FRONT_IR

INFRA_IN2 {31}

INFRA_IN1 {31}

INFRA_EM_1{32}

INFRA_EM_2{32}

INFRA_IN4 {31}

INFRA_IN3 {31}

INFRA_IN5 {31}

INFRA_EM_3{32}

RIGHT_LIDAR_SDA{36}

RIGHT_LIDAR_SCK{36}
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电容靠近MCU放置

电容靠近MCU放置

电容靠近MCU放置

电容靠近MCU放置

电容靠近MCU放置
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LED1&LED3LED2&LED4

LED5

恒流源驱动：I=Vref/R=1.25V/5.1R=245mA

Vb=1.9V

恒流源驱动：I=Vref/R=1.25V/5.1R=245mA

恒流源驱动：I=Vref/R=1.25V/5.1R=245mA

I=(3.2V-2.0V)/300R=4mA

IO驱动能力:8mA/20mA

Ib=2mA

I431=1mA

Ic=240mA

SGM431稳压电流范围：0.1mA~70mA  IO电流需求：2.15mA
TL432稳压电流范围：1mA~100mA  IO电流需求：3.05mA

设计电流:4mA

INFRA_PWR1{2^,21}

INFRA_PWR2{2^,21}

INFRA_PWR3{2^,21}

INFRA_EM_1 {30} INFRA_EM_2 {30}

INFRA_EM_3 {30}
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机械雷达：5V 200/300mA（450mA MAX）

Ios(mA)=55960(V)/Rilim^1.004(k)= 822mA

前线激光雷达 5V 100mA

沿边线激光雷达 5V 100mA

机械激光雷达 5V 200mA/450mA(启动瞬时电流)

超声 5V 10mA
按键及点阵LED 5V 500mA MAX

兼容 国科光芯/乐动 雷达

Vgsth>-1.0V

Vgsth>-1.0V

UART2_LIDAR_RX{2^,12}

UART2_LIDAR_TX{2^,12}

LOADSWITCH_FAULT{2^,12}

LOADSWITCH_EN{2^,12}

LIDAR_PWM{2^,12}

RIGHT_LIDAR_PWR_EN{2^,12}

FRONT_LIDAR_PWR_EN{2^,12}
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VCC_PD
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超声波座子

I2C3上拉电阻放按键及灯板处（J4）

I2C3_BUT&ULTRA_SDA{2^,12,20}

I2C3_BUT&ULTRA_SCK{2^,12}

VCC_5V_SENSOR
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VCC_5V_SENSOR
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适配前线激光

双目座子

线激光：D90上件ESD5D150TA
双目:D90上件ESD3V3D250TA

主机跟从机时钟同步

从机跟主机状态同步

主机控制从机升级

前线激光： R693/R636/R637/R638/R694                    贴片
           R399/R400/R401/R879/R880/R695/L15/D93/D94    NC
双目模块： R693/R636/R637/R638/R694                     NC
           R399/R400/R401/R879/R880/R695/L15/D93/D94    贴片
            

NC双目部分电路

NC双目部分电路

NC双目部分电路

适配前线激光
NC双目部分电路

AP_SYNC_VISION{2^,12}
STATE_SYNC{2^,12}
USB_BOOT{2^,12}

USB1_DM_VISION{2^,16}

USB1_DP_VISION{2^,16}

LINE_SENSOR_REV{2^,12}

VCC_3V8_VISION
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FRONT_LIDAR_SDA{36}

FRONT_LIDAR_SCK{36}
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接前线激光端SDA/UART-RX

接前线激光端SCK/UART-TX

接右沿边线激光端SDA/UART-RX

接右沿边线激光端SCK/UART-TX

按照前线激光配置

I2C0_LILASER_SCK{2^,12}

I2C0_LILASER_SDA{2^,12} DCDCE

VCC_5V_FRONT_LIDAR

VCC_5V_RLIDAR

FRONT_LIDAR_SCK {35}

RIGHT_LIDAR_SDA {30}

RIGHT_LIDAR_SCK {30}

FRONT_LIDAR_SDA {35}
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NC尘盒霍尔传感器
DUST_HALL_IN {2^,21}

VCC_3V3_MCU
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蓝牙烧录（不含地）MCU烧录（不含地） 813烧录 813通信串口MCU DEBUG

量产时NC

调试烧录接口

MCU

MR813

CPU_UPDATE{2^,11}
USB0_DP_DEBUG{2^,16}
USB0_DM_DEBUG{2^,16}

MCU_SWDIO{2^,21}

MCU_DEBUG_RX{2^,21}
MCU_DEBUG_TX{2^,21}

MCU_SWCLK{2^,21}

BT SWS{2^,18}
BT_DEBUG{2^,18}

UART0_DEBUG_RX{2^,12}
UART0_DEBUG_TX{2^,12}

BT DEBUG_TX{2^,18}
BT DEBUG_RX{2^,18}

VCC_PD

VCC_3V3_MCU VCC_IO
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IMU模块IO：3V 逻辑
分压：2K/2.2K*3.3V=3V

增大电阻降低MR813驱动电流

IMU_TX{2^,12,21}

IMU_RX{2^,12}

IMU_SYNC{2^,12}

IMU_RESET {2^,12}

VCC_3V3
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顶部-多向碰撞按键

顶部-右侧碰撞按键顶部-左侧碰撞按键

三个按键独立接入MCU

预留原合并设计

两颗上拉电阻NC

BUMPER_LIDAR_BACK{2^,21}

BUMPER_L{2^,23}

BUMPER_R{2^,23}

BUMPER_LIDAR_L{2^,21}

BUMPER_LIDAR_R{2^,21}

VCC_3V3

VCC_3V3

VCC_3V3 VCC_3V3
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