
A A

B B

C C

D D

E E

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

TITLE:
Sheet_2 REV: 1.0

Date: 2021-12-01

Sheet: 1/1
Drawn By: minibalance

Company: Your Company

Header 5X2
P2

1 2
3 4
5 6
7 8
9 10

4路驱动接口

使能开关

GND

GND

3V3V

PE4
GND

R1

3V3V

GND

PE4

BSI-10
SW1

3

2
1

2.54-2P WT
CN611

22

3
3

4
4

GND

GND

PC6 PC7

PA8 PD12

PC8 PC9

PB12PE15

PC12 PD10

PC0 PB13

10k
R26

10k
R27

10k
R28

10k
R29

10k
R32

10k
R37

10k
R47

10k
R48

Header 5X2
P1

1 2
3 4
5 6
7 8
9 10

CR1

0R
R50

3V3V

GND
0R
R52

CR2

新旧版12A驱动兼容

0.1uF/50V
C21

0.1uF/50V
C243V3V

PB1

PC4

CR1

CR3

CR2

CR4

0R
R49

0R
R51

0R
R55

0R
R56

PA4

PA5

CR3

0R
R57

GND

3V3V
0R
R58

CR4

急停开关接口

PD
6

PD
5

PD
4

PD
7

HDR-M-2.54_1x6
J4

1 2 3 4 5 6

0.1uF/50V
C46

OLED接口

GND

3V3V

PE6

PB15

PB14

1KR35

1KR34

1KR33

TC3838RGBE07-3CJH-E19
LED1

可编程RGB灯

1KR60

HX25035-3A
CN4

11
22
333V3V

PC1

GND

ADC接口

PC3

PC2

Header 3

P4

1
2
3

100nF
C19

10uF
C12

Header 3

P3

1
2
3

0.1uF/50V
C22

0.1uF/50V
C15

1KR14

1K

R10

ADC电位器

GND

GND

GND

GND

3V3V

GND

3V3V

GND

PC5 10K
R36

0.1uF/50V
C47

K2-1187SQ-A4SW-06

S3

GND

用户按键

3V3V

VCC_5V

PE14
PE13
PE11
PE9

4路PWM输出

蜂鸣器

G
N

D

VCC_5V

1k
R12

10k
R11

S8050
Q2

NC

SEA-12085
BUZ1

+

PA15

PA7
PA6

PA1
PA0

PB7
PB6

PB3

GND

3V3V

GND

3V3V

GND

3V3V

GND

3V3V

正交编码器采集

CODE_D2

1
2
3
4

0.1uF/50V
C4

CODE_C2

1
2
3
4

0.1uF/50V
C3

CODE_B2

1
2
3
4

0.1uF/50V
C2

CODE_A2

1
2
3
4

0.1uF/50V
C1

PA13

3V3V
GND

PA14

PC15

PB5

VCC_5V

PE5

PB4

3V3V
PD9

PC14

GNDGND

预留用户GPIO排针

0.1uF
C93

0.1uF
C17

Adaptor_24V Adaptor_24V

Adaptor_24V

Adaptor_24V

Adaptor_24V

Adaptor_24V

3V
3V

120ΩL7 GND
LED_G

GND

PE
6

AT8236
U17

GND1
IN22
IN13
VREF4 VM 5OUT1 6ISEN 7OUT2 8EP

9

AT8236
U9

GND1
IN22
IN13
VREF4 VM 5OUT1 6ISEN 7OUT2 8EP

9PB
14

GND

LED_B
GND

0.1uF
C20

GND

GND
LED_R

GND

PB
15

AT8236
U13

GND1
IN22
IN13
VREF4 VM 5OUT1 6ISEN 7OUT2 8EP

9

220uF 25V
C76

120ΩL5

3V
3V

120ΩL6

3V
3V

LED_B
LED_R
LED_G

LED_B
LED_R
LED_G

GND

GNDGND

GND

2.0-4P WT
CN15

11
22
33
44

5
5

6
6

2.0-4P WT
CN14

11
22
33
44

5
5

6
6

PD15
PD14

PD8
PD13

PD11
NC

250mΩ
R71

250mΩ
R72

250mΩ
R73

TPD4E02B04DQAR
D11

IO
1

1

G
N

D
8

IO
2

2

IO
3

4

IO
4

5
N

C
6

N
C

7

N
C

9

N
C

10

G
N

D
3

PD
6

PD
7

PD
5

PD
4

PD
4

PD
5

PD
7

PD
6

G
N

D
G

N
D

PE
14

PE
13

PE
11

PE
9

TPD4E02B04DQAR
D14

IO
1

1

G
N

D
8

IO
2

2

IO
3

4

IO
4

5
N

C
6

N
C

7

N
C

9

N
C

10

G
N

D
3

PE
13

PE
14

PE
11

PE
9

G
N

D
G

N
D

TPD4E02B04DQAR
D12

IO
1

1

G
N

D
8

IO
2

2

IO
3

4

IO
4

5
N

C
6

N
C

7

N
C

9

N
C

10

G
N

D
3

PA
0

PA
1

PB
6

PB
7

G
N

D
G

N
D

PB
7

PB
6

PA
0

PA
1

G
N

D
G

N
D

PB
3

PA
15

PA
6

PA
7

TPD4E02B04DQAR
D13

IO
1

1

G
N

D
8

IO
2

2

IO
3

4

IO
4

5
N

C
6

N
C

7

N
C

9

N
C

10

G
N

D
3

PB
3

PA
15

PA
7

PA
6

TPD4E02B04DQAR
D16

IO11

GND 8

IO22

IO34

IO45 NC 6

NC 7

NC 9

NC 10

GND3

PA13

PA14

PB4

PB5

PA14

PB5

PA13

PB4

TPD4E02B04DQAR
D17

IO11

GND 8

IO22

IO34

IO45 NC 6

NC 7

NC 9

NC 10

GND3

TPD4E02B04DQAR
D19

IO11

GND 8

IO22

IO34

IO45 NC 6

NC 7

NC 9

NC 10

GND3

PE5

PC14

PD15

PC15

PE5

PC14

PD15

PC15

PD14

PD9

PD13

PD8 PD8

PD13

PD9

PD14

GNDGND

GNDGND

GNDGND

TPD4E02B04DQAR
D18

IO11

GND 8

IO22

IO34

IO45 NC 6

NC 7

NC 9

NC 10

GND3
PD11 PD11

NC NC

GND GND

GND

1KR74

1KR75

1KR76

VCC_6V5VCC_6V5

VCC_5V
VCC_5V
VCC_5V

HDR-M-2.54_2x4
J1

1 2
3 4
5 6
7 8

GND

HDR-M-2.54_1x4
J2

1
2
3
4

PA3 PA2

GND GND

PZ254-2-03-S
HDR1

11

6 633 4 4
55

2 2

PZ254-2-10-S
HDR2

11

20 20

33

18 18

55

16 16

77

14 14
99

12 121111 10 10

1313

8 8

1515

6 6

1717

4 4

1919

2 2

g

r
b



PA2
PA3

PA9
PA10

GND
3V3V GND

GND

3V3V_MCU

NRST

PH0
PH1 GND

3V3V_MCU

PD3

GND

3V3V_MCU

GND

PD15

PD13
PD14

PB10
PB11

PA8

PA11
PA12

PB9
PB8

8MHZ
Y1

1 2

22P
C36

22P
C37

K2-1187SQ-A4SW-06
S2

105
C35

0.1uF/50V

C38

0.1uF/50V
C39

0.1uF/50V
C40

0.1uF/50V
C41

10K
R30

0.1uF/50V

C33

0.1uF/50V
C43

2.2uF

CR4

2.2uF

CR3

F407VET6

U6.1

PA0-WKUP(PA0)
23

PA1
24

PA2
25

PA3
26

PA4
29

PA5
30

PA6
31

PA7
32

PB0
35

PB1
36

PB10
47

PB11
48

PB12
51

PB13
52

PB14
53

PB15
54

PA8
67

PA9
68

PA10
69

PA11
70

PA12
71

PA13(JTMS-SWDIO)
72

PB3(JTDOTRACESWO)
89

PB4(NJTRST)
90

PB5
91

PB6
92

PB7
93

PB8
95

PB9
96

PB2-BOOT1(PB2)
37

PA14(JTCK-SWCLK)
76

PA15(JTDI)
77

PC13
7

PC14-OSC32_IN(PC14)
8

PC15-OSC32_OUT(PC15)
9

PC0
15

PC1
16

PC2
17

PC3
18

PC4
33

PC5
34

PD8
55

PD9
56

PD10
57

PD11
58

PD12
59

PD13
60

PD14
61

PD15
62

PC6
63

PC7
64

PC8
65

PC9
66

PC10
78

PC11
79

PC12
80

PD0
81

PD1
82

PD2
83

PD3
84

PD4
85

PD5
86

PD6
87

PD7
88

PE2
1

PE3
2

PE4
3

PE5
4

PE6
5

PE7
38

PE8
39

PE9
40

PE10
41

PE11
42

PE12
43

PE13
44

PE14
45

PE15
46

PE0
97

PE1
98

BOOT0
94

NRST
14

VCAP_1
49

VCAP_2
73

PH0-OSC_IN(PH0)
12

PH1-OSC_OUT(PH1)
13

407

U6.2

VBAT
6

VSS
10

VDD
11

VDD
20

VSSA
19

VREF+
21

VDDA
22

VSS
27VDD

28

VDD
50

VSS
74

VDD
75

VSS
99

VDD
100

A A

B B

C C

D D

E E

1

1

2

2

3

3

4

4

5

5

6

6

7

7

TITLE:
STM32-407_drvier.SchDoc REV: 1.0

Date: 2021-12-01

Sheet: 1/1
Drawn By: minibalance

Company: Your Company

BOOT1

BOOT0

10KΩ
R31

GNDBOOT0

BOOT1 GND
10KΩ

R42

PB0
PB1

PB14
PB15

PD0
PD1

PD8
PD9

PD12

PE15

PE9

PE11

PE13
PE14

PD2

PD4
PD5
PD6

N
R

ST

PH
0

PH
1

PB13
PB12

PB3

PB6
PB7

PA0
PA1

PA6
PA7

PA13
PA14
PA15

PA4
PA5

PC15
PC14

PC6
PC7

PC8
PC9

PC0

PE5
PE6

PE4

PC10
PC11

PC4
PC5

PC1
PC2
PC3

PD10
PD11

PD7

PC12

VREF-

0R
CR1

0R
CR2

3V3V_MCU

VSSA

VDDAVREF+

VREF-

VREF+

VSSA

VSSA

AGND

0.1uF
C30

3V3V_MCU

0.1uF
C32

GNDAGND

复位电路 晶振电路

外围电路

电源滤波电路

VDDA

CR2默认不焊

GND

ICM-20948
U18

N
C

1
N

C
2

N
C

3
N

C
4

N
C

5
N

C
6

AUX_CL 7VDDIO 8SDO/AD0 9REGOUT 10FSYNC 11INT1 12

V
D

D
13

N
C

14
N

C
15

N
C

16
N

C
17

G
N

D
18

RESV19
RESV20
AUX_DA21
nCS22
SCL/SCLK23
SDA/SDI24

EP
25

电平转换电路

SCL
SDA

1.8V

10k
R67

10k
R66

0.1uF
C74

PB8
PB9

1.8V
10k

R65

10k
R64 10k

R63

3V3V

GND

1.8V

RS0102YH8
U19

VCCB1
B12
B23
OE4 GND 5A2 6A1 7VCCA 8

GND

GND

GND0.1uF
C78

10k
R62

10k
R61

PD3

SDA
SCL

1.8V

10k
R68

GND
0.1uF

C79

1.8V

1.8V

ICM20948陀螺仪

SSP6206-18NR
U20

GND1
VOUT2
VIN33V3V

1uF C73
1uF
C29 GND

1.8V
GND

3.3v转1.8V电路

1uF
C31

1uF
C42

0R
R15

0R
R13

0.1uF
C10

0R
CR5

PB4
PB5

120Ω
L4



A A

B B

C C

D D

E E

1

1

2

2

3

3

4

4

5

5

6

6

TITLE:
Sheet_3 REV: 1.0

Date: 2021-12-01

Sheet: 1/1
Drawn By: minibalance

Company: Your Company

GND

VCC_5V

DN_3
DP_3

GND

GND

DN_3
DP_3

DP_1
DN_1

GND

GND

DP_1
DN_1

VCC_5V

GND

MMBT3904_C2891808
Q3

GND

3V3V

GND

SBUS电路

10K
R16

1K
R17

SEBT8050
Q5

1N4148
D5

10KΩ
R43

NRST

RTS

1KΩ
R44

3V3V

RTS

3V3V

BOOT0

10KΩ
R45

1KΩ
R46

S
S

8
5
5
0

Q
6

串口1一键下载电路

CN7
1 12 23 3

4
4

5
5

GND

GND

KH-TYPE-C-16P
USB1.1

GND A12

VBUS A9
SUB1 A8
DN1 A7
DP1 A6
CC1 A5

VBUS A4

GND A1GNDB12
VBUSB9 SUB2B8 DN2B7 DP2B6 CC2B5 VBUSB4
GNDB1 EP

1
EP

2
EP

3
EP

4

KH-TYPE-C-16P
USB1.2

GND C12

VBUS C9
SUB1 C8
DN1 C7
DP1 C6
CC1 C5

VBUS C4

GND C1GNDD12
VBUSD9 SUB2D8 DN2D7 DP2D6 CC2D5 VBUSD4
GNDD1 EP

1
EP

2
EP

3
EP

4

PD2
VCC_5V

DN_3
DP_3

PB10
PB11

GND

CH9102F
U1

RI1
GND2
UD+3
UD-4
VIO5
V36
VDD57
VBUS8
RST#9
ACT#10
WAKEUP/GPIO311
TNOW/GPIO212 RXS/GPIO1 13TXS/GPIO0 14SUSPEND# 15GPIO4 16SUSPEND 17CTS 18RTS 19RXD 20TXD 21DSR 22DTR 23DCD 24EP

25

10uf
C14

0k
R2

0.1uf
C16

0.1uf
C18

1uf
C23

GND

VCC_5V_0

RTS

DTR

DN_1
DP_1

PA9
PA10

GND

CH9102F
U8

RI1
GND2
UD+3
UD-4
VIO5
V36
VDD57
VBUS8
RST#9
ACT#10
WAKEUP/GPIO311
TNOW/GPIO212 RXS/GPIO1 13TXS/GPIO0 14SUSPEND# 15GPIO4 16SUSPEND 17CTS 18RTS 19RXD 20TXD 21DSR 22DTR 23DCD 24EP

25

10uf
C49

0.1uf
C50

VCC_5V_0

GND

0.1uF
C63

1uF
C68

0k
R18

D
T

R

1N5819WS

D3

1N5819WS
D4

串口3-Type-C接口

TPE05H3S4
D1

TPE05H3S4
D2

PC10
PC11

GND
VCC_5V

二选一即可

蓝牙外接接口

V
C

C
_5

V

GNDGND

GP01-1250WRS-4P
CN9

1
1

2
2

3
3

4
4

5 566

G
N

D

PC
10

PC
11

PM254-1-06-W-8.5
U7

11 22 33 44 55 66

预留I2C接口

GNDGND
GP01-1250WRS-4P
CN5

1
1

2
2

3
3

4
4

55 6 6

PB9
PB8

3V
3V

G
N

D

HDR-F-2.54_1x2
H12

1
2

GND

GND

2.54-2P WT
CN311 22 3

3
4

4

PD0

PD1

CANL
CANH

NC/R120
R54

0.1uF/50V
C64

SN65HVD230DR
U4

D
1

GND
2

VCC
3

R
4

VREF
5CANL
6CANH
7RS
8

CAN总线

GND

CANL
CANH

GND

3V3V
GND

PA12PA11
10R
R70

10R
R69

GNDVCC_5V

GNDGND
GP01-1250WRS-4P
CN8

1
1

2
2

3
3

4
4

55 6 6

PS2接口 G
N

D
G

N
D

PA
11

PA
12

PC
11

PC
10

TPD4E02B04DQAR
D20

IO
1

1

G
N

D
8

IO
2

2

IO
3

4

IO
4

5
N

C
6

N
C

7

N
C

9

N
C

10

G
N

D
3

PA
11

PA
12

PC
10

PC
11

TPD4E02B04DQAR

D6

IO
1

1

G
N

D
8

IO
2

2

IO
3

4

IO
4

5
N

C
6

N
C

7

N
C

9

N
C

10

G
N

D
3

TPD4E02B04DQAR
D7

IO
1

1

G
N

D
8

IO
2

2

IO
3

4

IO
4

5
N

C
6

N
C

7

N
C

9

N
C

10

G
N

D
3

C
A

N
L

C
A

N
H

C
A

N
H

C
A

N
L

C
A

N
H

C
A

N
L

C
A

N
L

C
A

N
H

G
N

D
G

N
D

G
N

D
G

N
D

PA
2

PA
2

PA
3

PA
3



A A

B B

C C

D D

E E

1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

TITLE:
Sheet_4 REV: 1.0

Date: 2021-12-02

Sheet: 1/1
Drawn By: minibalance

Company: Your Company

Adaptor_24V

SS54
D23

10uH

L3

RT8289GSP
U14

BOOT 1NC 2NC 3FB 4EN5
GND6
VIN7
SW8

PAD9
4.7uF

C69

GND

Adaptor_24V
22uF

C70

10nF
C71

10k(%0.1)
R40

3.16k
R41

GND

FB3

FB3

VCC_5V_2

2
2

0
u

F
/1

6
VC

7
5

GND

GND

2
2
0
u
F

/1
6
VC
9

VCC_6V5

FB2

FB2

GND

2.32K
R4

10k(%0.1)
R6

10nF
C56

22uF

C57

Adaptor_24V

GND

4.7uF

C58 RT8289GSP
U15

BOOT 1NC 2NC 3FB 4EN5
GND6
VIN7
SW8

PAD9

10uH
L1

SS54
D21

SS54
D22

10uH

L2

RT8289GSP
U16

BOOT 1NC 2NC 3FB 4EN5
GND6
VIN7
SW8

PAD9
4.7uF

C59

GND

Adaptor_24V
22uF

C60

10nF
C61

10k(%0.1)
R7

3.16k
R8

GND

FB1

FB1

VCC_5V_1

2
2

0
u

F
/1

6
V

C
6

7

10k(%0.1)
R9

1k(%0.1)
R38

PB0

GNDVCC_5V_1
1k
R39LED-0603_B

LED5

330uF/50V
C11

G
5

1
3
V

3
1

G
N

D
3V

3V

VCC_6V5
GND

6V5 1
G3 1

测试点

测试点

测试点

G2 1
5V 1

GND
VCC_5V

测试点

G1 1
5V-1 1

GND
VCC_5V_1

KH-TYPE-C-16P
USB2.1

GND A12

VBUS A9
SUB1 A8
DN1 A7
DP1 A6
CC1 A5

VBUS A4

GND A1GNDB12
VBUSB9 SUB2B8 DN2B7 DP2B6 CC2B5 VBUSB4
GNDB1 EP

1
EP

2
EP

3
EP

4

VCC_5V_1

GNDGND

GNDGND

KH-TYPE-C-16P
USB2.2

GND C12

VBUS1 C9
SUB1 C8
DN1 C7
DP1 C6
CC1 C5

VBUS1 C4

GND C1GNDD12
VBUS1D9 SUB2D8 DN2D7 DP2D6 CC2D5 VBUS1D4
GNDD1 EP

1
EP

2
EP

3
EP

4
VCC_5V_2

GNDGND

GND GND

J11

2 21 1

RT9013-33GB
U2

VIN1

GND2

EN3 NC 4

VOUT 5

VCC_5V 3V3V

GNDGNDGND

1uF
C5

1uF
C7

S
M

B
J3

.3
A

D24

P_
E

N

100nF

C8

GND

4.7kNTC
R5

10k(%0.1)
R21

Adaptor_24V

0Ω
R23

P_ENP_EN1

0Ω
R24

P_ENP_EN2

P_EN3 P_EN
0Ω
R25

P_EN1

P_EN2

P_EN3

1uF

C25

0.1uF

C26

0.1uF

C27

3v3_500mA输出

24V环路防反接输入

5V电源使能
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