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Locate each bypass cap local to each VDD

SWD Connection
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Regulation to 3.3V for master devices
500mA Limit 
(Is 500mA enough for everything 
on the board?)

VDD_M

5V_SUP

VDD_M

5V_SUP
VDD_M

VDD_M

MASTER_USB_DM
MASTER_USB_DP

MASTER RX

MASTER_TX_EN

MASTER_TX

DATA1_3P3

DATA0_3P3

MASTER_USB_DM MASTER_USB_DP

DATA2_3P3

DATA3_3P3

C25
2.2uF

10V
0603

R54
10K
0805

FB1
220@100M
0805

J18

1x2pin 100mil

613 002 111 21

1
2

J17
629105136821
Micro USB 1/2 B

VBUS
1

D-
2

D+
3

ID
4

GND
5

SH4
6SH3
7SH2
8SH1
9

C27
1uF

10V
0402

TP500

0.75mm

PB2

R68
DNP

0603
0.1%

TP41

0.75mm

RTS_b

J21

1x2pin 100mil

613 002 111 21

1
2

C28
4.7uF

35V
0805

C19
0.1uF

50V
0402

D20

150060RS75000

0603

5V

<Silkscreen>

R55
8.87K
0603

R57
47.5
0603
0.1%

C30
0.1uF

50V
0402

TP36

0.75mm

PB2

D21

150060GS75000

0603

5V

<Silkscreen>

R61
10K
0805

C20
0.1uF

50V
0402

TP503

0.75mm

PB2

U11
STM32H743ZI
LQFP144

PC13
7

PC14-OSC32_IN
8

PC15-OSC32_OUT
9

PH0-OSC_IN
23

PH1-OSC_OUT
24

NRST
25

PC0
26

PC1
27

PC2_C
28

PC3_C
29

PA3
37

PA4
40

PA5
41

PA6
42

PA7
43

PC4
44

PC5
45

PB0
46

PB1
47

PB2
48

PB10
69

PB11
70

PB12
73

PB13
74

PB14
75

PB15
76

PC6
96

PC7
97

PC8
98

PC9
99

PA8
100

PA9
101

PA10
102

PA11
103

PA12
104

PA13
105

PA14
109

PA15
110

PC10
111

PC11
112

PC12
113

PB3
133

PB4
134

PB5
135

PB6
136

PB7
137

BOOT0
138

PB8
139

PB9
140

PDR_ON
143

PA0
34

PA1
35

PA2
36

PG11
126

PG14
129

PG15
132

PG0
56

PG5
90

PG6
91

PG7
92

PG8
93

PG1
57

PG2
87

PG3
88

PG4
89

PG9
124

PG10
125

PG12
127

PG13
128

PF0
10

PF10
22

PF13
53

PF14
54

PF5
15

PF6
18

PF15
55

PF2
12

PF3
13

PF1
11

PF12
50

PF9
21PF8
20

PF4
14

PF11
49

PF7
19

PE1
142

PE15
68

PE10
63

PE11
64

PE12
65

PE13
66

PE7
58

PE8
59

PE9
60

PE2
1

PE3
2

PE4
3

PE5
4

PE6
5

PE0
141

PE14
67

PD2
116

PD9
78

PD10
79

PD11
80

PD12
81

PD13
82

PD14
85

PD15
86

PD0
114

PD1
115

PD3
117

PD4
118

PD5
119

PD6
122

PD7
123

PD8
77

V
B

A
T

6

V
D

D
3

3
U

S
B

9
5

V
R

E
F

+
3

2

V
D

D
A

3
3

V
D

D
0

1
3

1

7
2

V
D

D
7

V
D

D
5

3
0

V
D

D
8

5
2

V
D

D
9

1
7

V
D

D
4

6
2

V
D

D
3

8
4

V
D

D
6

3
9

1
0

8
V

D
D

2
V

D
D

1
1

2
1

V
D

D
1

0
1

4
4

V
C

A
P

0
7

1

V
C

A
P

1
1

0
6

V
S

S
1

3
8

V
S

S
A

3
1

5
1

V
S

S
6

V
S

S
3

1
6

V
S

S
2

6
1

V
S

S
0

8
3

V
S

S
4

1
3

0

V
S

S
7

1
0

7

V
S

S
5

1
2

0

V
S

S
8

9
4

TP40

0.75mm

CTS_b

R62 47.5 0603

0.1%

R67
DNP

0603
0.1%

C26
2.2uF

10V
0603

SW3

434121025816

MOM1 SMD

R59

47.5

0603

0.1%

R71
8.87K
0603

C24
1uF

10V
0402

U15
NCP705
WDFN6<Voltage>

1
OUT

2
ADJ/NC

3
GND

6
IN

5
NC

4
EN

7
E

P
A

D

C23
4.7uF

35V
0805

R65
8.87K
0603

TP502

0.75mm

PB2

R56
47.5
0603
0.1%

TP46

0.75mm

GND

U12
FT230X
QFN16 4x4

VCC
10

VCCIO
1

USBDp
6 USBDm
7

RESET
9

EPAD
17GND1

3

GND2
13

CBUS0
12

CBUS1
11

CBUS2
5

CBUS3
14

RTS
16RXD
2TXD
15

3V3OUT
8

CTS
4

C21
0.1uF

50V
0402

TP39

0.75mm

OSC32_OUT

R58
10K
0805

D17

1
5

0
0

6
0

G
S

7
5

0
0

0

0603
5V

USB PWR

TP43

0.75mm

PH0-OSC_IN

TP35

0.75mm

PB2

R70
5.11K
0603

R63
47.5 0603

0.1%

D19

150060GS75000
0603
5V

<Silkscreen>

R60

47.5

0603

0.1%

C303
0.1uF

50V
0402

D14

NSR20F20NX

DSN2 0603

20V

21

TP38

0.75mm

OSC32_IN

R53
8.87K
0603

TP501

0.75mm

PB2

TP45

0.75mm

GND

C22
0.1uF

50V
0402

TP42

0.75mm

PH1-OSC_OUT

R66
DNP

0603
0.1%

J500

2x5pin 50mil Cortex Debug

FTSH-105-01-F-DV-K

1 2
43

5 6
7 8
9 10

C18
0.1uF

50V
0402

J19

2x20pin 100mil
M50-35020

3 4
1 2

5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

R69
DNP

0603
0.1%

C29
1uF

16V
0402

D16

1
5

0
0

6
0

G
S

7
5

0
0

0

0603
5V

VDD_M

TP37

0.75mm

3V3_OUT

M_USB_DM
M_USB_DP

3V3_FT

MASTER_COMM_TX
MASTER_COMM_RX

MASTER_NRST

BOOT0

PC14
PC15

PC8
PC10
PC12
PC14
PD0
PD2
PD4
PD6

PC9
PC11
PC13
PC15
PD1
PD3
PD5
PD7
PD9
PD11
PD13
PD15
PE1
PE3
PE5
PE7

PD8
PD10
PD12
PD14
PE0
PE2
PE4
PE6

PE9
PE11
PE13

PE8
PE10
PE12

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7

PB4
PB5
PB6
PB7
PB8
PB9

PB12
PB13
PB14
PB15

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9
PC10

PD7
PD6
PD5
PD4
PD3
PD2
PD1
PD0

PE0

PD15
PD14
PD13
PD12
PD11
PD10

PE8
PE7
PE6
PE5
PE4
PE3
PE2
PE1

PA8
PA9
PA10

PA11
PA12

PA15

PB0
PB1
PB2

PC11
PC12
PC13

PE9
PE10
PE11
PE12
PE13
PE14
PE15

MASTER_COMM_RX
MASTER_COMM_TX

SWO

PD8
PD9

P
B

7

MASTER_NRST

BOOT0

PB10
PB11

PA4

PA5

M_USB_DP

M_USB_DM

MASTER_NRST

MASTER_SWDCLK
MASTER_SWDIO

PA6

PA7

3V3_FT
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J-Link OB Programming Pads
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Regulation to 3.3V for J-Link OB device
500mA Limit

VCC3v3

VUSB

VCC3v3

VCC3v3

VCC3v3

VCC3v3

VCC3v3

VUSB
VCC3V3

32100_SWCLK

32100_SWDIO

DBG_EN

D11
150060GS75000

0603
5V

JLNK-OB

TP401

0.75mm

SWO

U10
NCP705
WDFN6<Voltage>

1
OUT

2
ADJ/NC

3
GND

6
IN

5
NC

4
EN

7
E

P
A

D

R43

10K

0805

R52
8.87K
0603

R44
100K
0805

C16
0.1uF

50V
0402

J9

1x2pin 100mil

613 002 111 21

1
2

Q1
2N7002L

60V
SOT-23

3

1

2

D12150060GS75000
0603

5V

<Silkscreen>

J10

629105136821

Micro USB 1/2 B

VBUS
1

D-
2

D+
3

ID
4

GND
5

SH4
6 SH3
7 SH2
8 SH1
9

TP400

0.75mm

GND

R38
100K
0805

U9

LQFP64 10x10
MK22FN128VLH10

P
T

D
7

6
4

P
T

C
5

/L
L

W
U

_
P

9
5

0
P

T
C

6
/L

L
W

U
_

P
1

0
5

1
P

T
C

7
5

2
P

T
C

8
5

3
P

T
C

9
5

4
P

T
C

1
0

5
5

P
T

C
1

1
/L

L
W

U
_

P
1

1
5

6
P

T
D

0
/L

L
W

U
_

P
1

2
5

7
P

T
D

1
5

8
P

T
D

2
/L

L
W

U
_

P
1

3
5

9
P

T
D

3
6

0
P

T
D

4
/L

L
W

U
_

P
1

4
6

1
P

T
D

5
6

2
P

T
D

6
/L

L
W

U
_

P
1

5
6

3

P
T

C
4

/L
L

W
U

_
P

8
4

9

PTE0/CLKOUT32K
1

PTE1/LLWU_P0
2

VDD
3

VSS
4

USB0_DP
5

USB0_DM
6

USBVDD
7

NC
8

ADC0_DP0/ADC1_DP3
9

ADC0_DM0/ADC1_DM3
10

ADC1_DP0/ADC0_DP3
11

ADC1_DM0/ADC0_DM3
12

VDDA
13

VREFH
14

VREFL
15

VSSA
16

VDD
48

RESET
34PTB0/LLWU_P5
35PTB1
36PTB2
37PTB3
38PTB16
39PTB17
40PTB18
41PTB19
42PTC0
43PTC1/LLWU_P6
44PTC2
45PTC3/LLWU_P7
46VSS
47

PTA19
33

V
R

E
F

_
O

U
T

/C
M

P
1

_
IN

5
/C

M
P

0
_

IN
5

A
D

C
1

_
S

E
1

8
1

7

D
A

C
0

_
O

U
T

/C
M

P
1

_
IN

3
/A

D
C

0
_

S
E

2
3

1
8

X
T

A
L

3
2

1
9

E
X

T
A

L
3

2
2

0

V
B

A
T

2
1

P
T

A
0

2
2

P
T

A
1

2
3

P
T

A
2

2
4

P
T

A
3

2
5

P
T

A
4

/L
L

W
U

_
P

3
2

6

P
T

A
5

2
7

P
T

A
1

2
2

8

P
T

A
1

3
/L

L
W

U
_

P
4

2
9

V
D

D
3

0

V
S

S
3

1

P
T

A
1

8
3

2

J13

2x5pin 50mil Cortex Debug

FTSH-105-01-F-DV-K

1 2
43

5 6
7 8
9 10

R74
0

0603

C14
0.1uF

50V
0402

C17
4.7uF

35V
0805

R39
10K
0805

R73
0

0603

R32
150

0603 C12

0.1uF

50V

0402TP410

0.75mm

RESETN

R45
33.2

0603

R33
150

0603

R46
33.2

0603

C15
0.1uF

50V
0402

R50
8.87K
0603

D13
150060GS75000 0603

5V

<Silkscreen>

R35
150

0603

C13
0.1uF

50V
0402

R51
10K
0805

R34

150
0603

R49
221
0603

SWDIO_R SWDIO
SWCLK_R SWCLK

TDO/SWO

TDI_R
#RESET_R

TDI
#RESET

O
B

_
S

W
D

IO

O
B

_
S

W
C

L
K

O
B

_
S

W
O

OB_SWCLK

OB_SWDIO

SWCLK

SWDIO

15K
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Terminal block for external cabling option 

Sensor Side of RS485 Interface Master Side of RS485 Interface

RS485 to STM MCU Level Shifter

CONNECTION FOR EXTERNAL SENSOR TO STM32

Battery Voltage Generation

5V_SUP

VDD_M

VDD_M

5V_SUP

5V_SUP

VDD_M

MASTER RX

MASTER_TX
MASTER_TX_EN

VDDIO

RS485_DRV

RS485_DRV_INV

DATA0_3P3
DATA1_3P3
DATA2_3P3

DATA0
DATA1
DATA2
DATA3

VDDIO

DATA3_3P3

VCC

VBAT

R308

20K
0805

R29
221
0805

J303

5pin 100mil

282834-5

1 2 3 4 5

TP1

0.75mm

GND

SW1

450301014042

SLIDE1 THT

R300
10K
0603
0.1%

R307

20K
0805

C304
0.1uF

50V
0402

C300
1uF

50V
0603

J1
1x2pin 100mil

613 002 111 21

12

J102
1x2pin 100mil

613 002 111 21

12

C305
0.1uF

50V
0402R350

10k

250mil

1
3

2

U300
NCP164A-ADJ
WDFN6

OUT
1

ADJ/SNS
2

PG
3

IN
6

GND
5

EN
4

E
P

A
D

7

C301
10uF

25V
0603

R306 0

J2
1x2pin 100mil

613 002 111 21

12

C306
0.1uF

50V
0402

R305 0

R31
20K
0805

J301
61300611821
1x6pin 100mil

1
2
3
4
5
6

J3

1x2pin 100mil

613 002 111 21

12

C302
0.1uF

50V
0402

R304 0

R18
20K
0805

U302
NLSX4014
TSSOP-14

VL
1

IO_VL_1
2

IO_VL_2
3

IO_VL_3
4

IO_VL_4
5

NC1
6

GND
7

IO_VCC_4
8

NC2
9

IO_VCC_3
10 IO_VCC_2
11 IO_VCC_1
12

VCC
13

EN
14

U6

MSOP-8
ADM485ARMZ

1
RO

2
RE

3
DE

4
DI

5
GND

6
A

7
B

8
VCC

R303 0

U303
NLSX4014
TSSOP-14

VL
1

IO_VL_1
2

IO_VL_2
3

IO_VL_3
4

IO_VL_4
5

NC1
6

GND
7

IO_VCC_4
8

NC2
9

IO_VCC_3
10 IO_VCC_2
11 IO_VCC_1
12

VCC
13

EN
14

R
S

4
8

5
_

D
R

V
_

M
R

S
4

8
5

_
D

R
V

_
IN

V
_

M

5V_SUPVCC

REG_OUT

V
B

A
T

5
V

_
S

U
P
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NCS32100 Sensor Interface

Excitation Coil Configuration:
3 turns (0.60uH) : Install RJ3 & RJ5
4 turns (1.07uH):  Install RJ2 & RJ6
6 turns (2.40uH):  Install RJ4
8 turns (4.26uH):  Install RJ1

DATA3
DATA0

DATA2

RS485_DRV

RS485_DRV_INV

DATA1

VDDIO

DBG_EN

32100_SWDIO

32100_SWCLK

VBAT

VCC

TP8

2mm Square
GND
DNI

J156

M2 4mm
92000A011

1

RJ13

0
0201

RJ4

DNI
0201

C109
0.1uF

50V
0402

C120
1uF

50V
0402

J157

M2 4mm
92000A011

1

R102
20K
0805

C110
0.1uF

50V
0402

C122
10nF

50V
0402

C115
0.1uF

50V
0402

C311
0.1uF

50V
0402RJ3

DNI
0201

U102

MSOP-8
ADM485ARMZ

1
RO

2
RE

3
DE

4
DI

5
GND

6
A

7
B

8
VCC

TP101

2mm Square
VDDIO
DNI

J150

M2 4mm
92000A011

1

C102
3300pF

50V
0603

J151

M2 4mm
92000A011

1

C112
1uF

50V
0402

C104
10uF

25V
0603

RJ1

DNI
0201

J152

M2 4mm
92000A011

1

C105
1uF

50V
0603

J153

M2 4mm
92000A011

1

C310
0.1uF

50V
0402

TP105

2mm Square
DRV_N

DNI

C312
0.1uF

50V
0402

C211
1uF

50V
0603

TP102
2mm Square

VCC
DNI

RJ30

DNP
0201

C106
220uF

6.3V
1210

RJ2

0
0201

C121
1uF

50V
0402

C114
0.1uF

50V
0402

R101
221
0805

C108
DNI

50V
0603

TP100

2mm Square
MCU_PWR
DNI

TP106

2mm Square
GND
DNI

C111
0.1uF

50V
0402

TP107

2mm Square
GND
DNI

U100
NCS32100
QFN40

LC1
2

LC2
1

V5VO
3

NC_0
4

VCC
5

V5VA
6

NC_1
7

VBAT
8

9
V2VD_0

GND_0
10

1
1

N
C

_
2

N
C

_
3

1
2

N
C

_
4

1
3

G
N

D
_

1
1

4

V
2

V
D

_
1

1
5

V
D

D
IO

1
6

D
A

T
A

3
1

7

D
A

T
A

2
1

8

D
A

T
A

1
1

9

D
A

T
A

0
2

0

21
GND_2

22
V2VD_2

SWDIO
23

SWCLK
24

DBG_EN
25

NC_5
26

GND_3
27

V2VAR
28

GND_4
29

DC
30

R
E

C
7

3
1

R
E

C
6

3
2

R
E

C
5

3
3

R
E

C
4

3
4

R
E

C
3

3
5

R
E

C
2

3
6

R
E

C
1

3
7

R
E

C
0

3
8

V
2

V
A

T
L

3
9

G
N

D
_

5
4

0

GND_PAD
41

C103
10uF

25V
0603

U103
sensor_5_54_rev2_1
<Package>
<Voltage>
<Silkscreen>

crs1
1

crs2
2

crs3
3

crs_N
4

fine1
5

fine2
6

fine3
7

fine_N
8

9
EXT_D

10
EXT_A

11
EXT_C1

EXT_C2
12

EXT_B
13

EXT_E
14

LOOP1
17

LOOP2
18

DC1
15

DC2
16

TP104

2mm Square
DRV_P

DNI

RJ6

0
0201

TP103
2mm Square

VBAT
DNI

C113
0.1uF

50V
0402

C107
1uF

50V
0603

J154

M2 4mm
92000A011

1

C100
3300pF

50V
0603

J155

M2 4mm
92000A011

1

R100
20K
0805
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