
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 1/3

Title:

File: control_pcb.kicad_sch
Sheet: /

Current Sensing

File: current_sensing.kicad_sch

DSCL2+

DSDA2-

DSCL2-

DSCL1-
DSCL1+

DSDA2+

DSDA1-
DSDA1+

Differential I2C Transceivers

File: differential_i2c.kicad_sch

OE
10

A1
1

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

V
_{

C
C

A
}

2
G

N
D

11
V

_{
C

C
B

}
19

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

U5
TXB0108PW

GND

C7
0.1uF

GND
GND

GND

+24V

+5V

1
2

J11
Screw_Terminal_01x02

1
2

J13
Screw_Terminal_01x02GND

1
2

J12
Screw_Terminal_01x02

+24V

+24V

H4
MountingHole

H3
MountingHole

H1
MountingHole

H2
MountingHole

C5
0.1uF

GPIO0
1

GPIO1
2

GPIO2
4

GPIO3
5

GPIO4
6

GPIO5
7

GPIO6
9

GPIO7
10

GPIO8
11

GPIO9
12

GPIO10
14

GPIO11
15

GPIO12
16

GPIO13
17

GPIO14
19

GPIO15
20

V
B

U
S

40
G

N
D

3
V

S
Y

S
39

G
N

D
8

G
N

D
13

G
N

D
18

3V
3_

E
N

37
G

N
D

23
3V

3_
O

U
T

36
G

N
D

28

G
N

D
33

G
N

D
38

V
R

E
F

35

RUN
30

GPIO28
34

GPIO27
32

GPIO26
31

GPIO22
29

GPIO21
27

GPIO20
26

GPIO19
25

GPIO18
24

GPIO17
22

GPIO16
21

U3

Raspberry_Pi_Pico_2

+5V

GND

C4
0.1uF

GND

1
2
3
4
5
6
7
8

J8

+5V

GND

1
2
3
4
5
6
7
8

J9

GND

GND

G
N

D

+12V

G
N

D

GND

GND

SH

8 7 6 5 4 3 2 1

J2

8P8C_Shielded

GND
SH

8 7 6 5 4 3 2 1

J10

8P8C_Shielded

GPIO14/TXD
8

GPIO15/RXD
10

GPIO16
36

GPIO17
11

GPIO18/PWM0
12

GPIO19/MISO1
35

GPIO20/MOSI1
38

GPIO21/SCLK1
40

GPIO22
15

GPIO23
16

GPIO24
18

GPIO25
22

GPIO26
37

GPIO27
13

5V
2

G
N

D
6

3V
3

1

ID_SD/GPIO0
27

ID_SC/GPIO1
28

SDA/GPIO2
3

SCL/GPIO3
5

GCLK0/GPIO4
7

GCLK1/GPIO5
29

GCLK2/GPIO6
31

~{CE1}/GPIO7
26

~{CE0}/GPIO8
24

MISO0/GPIO9
21

MOSI0/GPIO10
19

SCLK0/GPIO11
23

PWM0/GPIO12
32

PWM1/GPIO13
33

J1
Raspberry_Pi_2_3

GND

G
N

D

G
N

D

GND

R16
504R

R15
504R

R25
10kR

D2
LED

+5V

D1
LED

R24
10kR

GND

GND

+5V

GND

GND

SDAA
3

SCLA
2

V
C

C
A

1

G
N

D
4

V
C

C
B

8

SDAB
6

SCLB
7

EN
5

U4
TCA9509DGKR

+5V

1
2

J7

1
2

J6

C3
0.1uF

+5V

+5V

LED1

SDA

SCL

3V
3_

R
P

I

S
D

A
_3

.3

ENA2+

3V
3_

R
P

I

S
C

L_
3.

3

3V
3_

R
P

I

PUL2+

ENA2+

3V
3_

R
P

I

SPI_SCLK
3V

3_
R

P
I

SPI_MOSI
SPI_MISO

SDA_3.3

D
S

C
L2

-

LI
M

IT
_S

W
_R

L

DIR2+

SCL_3.3

3V3_PICO

ENA1+

ALARM1+

DIR1+

SDA_3.3

LI
M

IT
_S

W
_R

R

D
S

C
L2

+
D

S
D

A
2+

D
S

D
A

2-

PUL1+

SPI_CS

SCL_3.3

ALARM2+

3V
3_

P
IC

O

LIMIT_SW_LR

LIMIT_SW_RR

LED2

D
S

D
A

1-

LIMIT_SW_RL

LI
M

IT
_S

W
_L

R

D
S

D
A

1+

SPI_SCLK

LIMIT_SW_LL

SPI_MISO

PUL2+

SPI_CS
SPI_MOSI

LED1

DSDA1+
DSDA1-

DSCL1+

D
S

C
L1

+
D

S
C

L1
-

LI
M

IT
_S

W
_L

L

DSCL1-

DSDA2+

DSCL2-
DSCL2+

3V
3_

P
IC

O

DSDA2-

ALARM1+

DIR1+

DIR2+

ALARM2+

PUL1+

ENA1+

LED2

3V
3_

P
IC

O

RASPBERRY PI
PICO

BOT-HOVEN Control PCB Version 2

I2C LEVEL SHIFTER

GPIO 3.3V TO 5V
LEVEL SHIFTER

RASPBERRY PI

Drawn: Jascha Petersen

U3

Raspberry_Pi_Pico_2

GPIO0
1

GPIO1
2

GPIO2
4

GPIO3
5

GPIO4
6

GPIO5
7

GPIO6
9

GPIO7
10

GPIO8
11

GPIO9
12

GPIO10
14

GPIO11
15

GPIO12
16

GPIO13
17

GPIO14
19

GPIO15
20

V
B

U
S

40
G

N
D

3
V

S
Y

S
39

G
N

D
8

G
N

D
13

G
N

D
18

3V
3_

E
N

37
G

N
D

23
3V

3_
O

U
T

36
G

N
D

28

G
N

D
33

G
N

D
38

V
R

E
F

35

RUN
30

GPIO28
34

GPIO27
32

GPIO26
31

GPIO22
29

GPIO21
27

GPIO20
26

GPIO19
25

GPIO18
24

GPIO17
22

GPIO16
21

+5V

J1
Raspberry_Pi_2_3

GPIO14/TXD
8

GPIO15/RXD
10

GPIO16
36

GPIO17
11

GPIO18/PWM0
12

GPIO19/MISO1
35

GPIO20/MOSI1
38

GPIO21/SCLK1
40

GPIO22
15

GPIO23
16

GPIO24
18

GPIO25
22

GPIO26
37

GPIO27
13

5V
2

G
N

D
6

3V
3

1

ID_SD/GPIO0
27

ID_SC/GPIO1
28

SDA/GPIO2
3

SCL/GPIO3
5

GCLK0/GPIO4
7

GCLK1/GPIO5
29

GCLK2/GPIO6
31

~{CE1}/GPIO7
26

~{CE0}/GPIO8
24

MISO0/GPIO9
21

MOSI0/GPIO10
19

SCLK0/GPIO11
23

PWM0/GPIO12
32

PWM1/GPIO13
33

GND

+5V

J7
1
2

J6
1
2

GND

G
N

D

G
N

D

J10

8P8C_Shielded

SH

8 7 6 5 4 3 2 1

GND

J2

8P8C_Shielded

SH

8 7 6 5 4 3 2 1

GND

U5
TXB0108PW

OE
10

A1
1

A2
3

A3
4

A4
5

A5
6

A6
7

A7
8

A8
9

V
_{

C
C

A
}

2
G

N
D

11
V

_{
C

C
B

}
19

B1
20

B2
18

B3
17

B4
16

B5
15

B6
14

B7
13

B8
12

+5V

GND

GND

+24V

+24V

G
N

D

G
N

D

GND

C7
0.1uF

+5V

C3
0.1uF

+5V

U4
TCA9509DGKR

SDAA
3

SCLA
2

V
C

C
A

1

G
N

D
4

V
C

C
B

8

SDAB
6

SCLB
7

EN
5

GND

GND

+5V

GND

C4
0.1uF

GND

+5V

C5
0.1uF

J12
Screw_Terminal_01x02

1
2

GND
J13
Screw_Terminal_01x02

1
2

J11
Screw_Terminal_01x02

1
2

+5V

GND
+12V

GND
+24V



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 2/3

Title:

File: differential_i2c.kicad_sch
Sheet: /Differential I2C Transceivers/

+5V

+5V

GND

C3
0.1uF

R17
600R

GND

GND

R19
600R

+5V
R14
600R

R13
120R

GND

R12
600R

R15
10kR

EN
3

SDA
2

SCL
4

V
_{

D
D

(A
)}1

V
_{

D
D

(B
)}10

V
_{

S
S

}
5

DSDAP
8

DSDAM
9

DSCLP
7

DSCLM
6

U3
PCA9615DP

+5V

GND

R18
120R

1 2 3

J7
Conn_01x03

+5V

GND

1 2 3 4 5 6 7 8

J6
Conn_01x08

+5V

R16
10kR

DSCL-

DSDA-

DSDA+

DSCL+

SDA

SCL

I2C DIFFERENTIAL
TRANSCEIVER

R15
10kR

U3
PCA9615DP

EN
3

SDA
2

SCL
4

V
_{

D
D

(A
)}1

V
_{

D
D

(B
)}10

V
_{

S
S

}
5

DSDAP
8

DSDAM
9

DSCLP
7

DSCLM
6

J7
Conn_01x03

1 2 3

+5V

GND

GND

R16
10kR

+5V

+5V

R12
600R

R14
600R +5V

R19
600R

GND

GND

R17
600R

C3
0.1uF

GND

+5V



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A4
Id: 3/3

Title:

File: current_sensing.kicad_sch
Sheet: /Current Sensing/

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

U7
TMCS1108A3UQDR

GND

C9
0.1uF

+5V

GND

+5V

GND

GND GND

+5V

+5V +5V

C11
0.1uF

C12
0.1uF

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

U11
TMCS1108A3UQDR

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

U10
TMCS1108A3UQDR

R19
3k

+24V

R17
4k

+12V

+5V

GND

GND

R21
1k

GND

R18
1k

+5V

C6
0.1uF

GND

+5V

+
5V

+
5V

+12V

GND

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

U6
TMCS1108A3UQDR

GND

R23

SCL
13

SDA
14

DECAP
8

ADDR
11

ALERT
12

D
V

D
D

10
G

N
D

9
A

V
D

D
7

AIN0
15

AIN1
16

AIN2
1

AIN3
2

AIN4
3

AIN5
4

AIN6
5

AIN7
6

U9
ADS7138IRTER

+5V

R22

GND

GND

1
2

3
4

J14
Conn_02x02_Top_Bottom

GND

1
2

3
4

J15
Conn_02x02_Top_Bottom

GND

+12V

+5V

+5V

GND

C10
0.1uF

GND

+5V
SCL
SDA

ADC

CURRENT SENSING

BOT-HOVEN Control PCB Version 2

Drawn: Jascha Petersen

R19
3k

+24V

R17
4k

+12V

GND

R21
1k

GND

R18
1k

+12V U6
TMCS1108A3UQDR

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

+5V

GND

GND

+5V

U7
TMCS1108A3UQDR

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

+12V

GND

J15
Conn_02x02_Top_Bottom

1
2

3
4

GND

J14
Conn_02x02_Top_Bottom

1
2

3
4

GND

GND

U9
ADS7138IRTER

SCL
13

SDA
14

DECAP
8

ADDR
11

ALERT
12

D
V

D
D

10
G

N
D

9
A

V
D

D
7

AIN0
15

AIN1
16

AIN2
1

AIN3
2

AIN4
3

AIN5
4

AIN6
5

AIN7
6

R23

GND
GND

+5V

GND

C6
0.1uF

+5V

GND

+5V

U10
TMCS1108A3UQDR

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

U11
TMCS1108A3UQDR

IN+
1

IN+
2

IN-
3

IN-
4

VS
8

VOUT
7

NC
6

GND
5

C12
0.1uF

C11
0.1uF

+5V+5V

GNDGND

GND

+5V

GND

+5V

C9
0.1uF

GND

C10
0.1uF


	Page 1
	Symbols
	C3
	C4
	C5
	C7
	D1
	D2
	H1
	H2
	H3
	H4
	J1
	J10
	J11
	J12
	J13
	J2
	J6
	J7
	J8
	J9
	R15
	R16
	R24
	R25
	U3
	U4
	U5


	Differential I2C Transceivers (Page 2)
	Hierarchical Labels
	DSCL+
	DSCL-
	DSDA+
	DSDA-

	Symbols
	C3
	J6
	J7
	R12
	R13
	R14
	R15
	R16
	R17
	R18
	R19
	U3


	Current Sensing (Page 3)
	Symbols
	C10
	C11
	C12
	C6
	C9
	J14
	J15
	R17
	R18
	R19
	R21
	R22
	R23
	U10
	U11
	U6
	U7
	U9



