
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: 1/6

Title:

File: battery_board_v2.kicad_sch
Sheet: /

Voltage and Current Monitor

File: VI_monitor.kicad_sch

Cell Level Protection

File: cell_level_protection.kicad_sch

MCU

File: mcu.kicad_sch

Inhibits

File: inhibits2.kicad_sch

Power Control and RBF

File: inhibits.kicad_sch

GND

GND

FB1
100R @ 100 MHz

GND

R2
10k

H3
MountingHole_Pad

H4
MountingHole_Pad

H1
MountingHole_Pad

H2
MountingHole_Pad

H1-1
1

H1-3
3

H1-5
5

H1-7
7

H1-9
9

H1-11
11

H1-13
13

H1-15
15

H1-17
17

H1-19
19

H1-21
21

H1-23
23

H1-25
25

H1-27
27

H1-29
29

H1-31
31

H1-33
33

H1-35
35

H1-37
37

H1-39
39

H1-41
41

H1-43
43

H1-45
45

H1-47
47

H1-49
49

H1-51
51

H1-2
2

H1-4
4

H1-6
6

H1-8
8

H1-10
10

H1-12
12

H1-14
14

H1-16
16

H1-18
18

H1-20
20

H1-22
22

H1-24
24

H1-26
26

H1-28
28

H1-30
30

H1-32
32

H1-34
34

H1-36
36

H1-38
38

H1-40
40

H1-42
42

H1-44
44

H1-46
46

H1-48
48

H1-50
50

H1-52
52

H2-1
53

H3-3
55

H2-5
57

H2-7
59

H2-9
61

H2-11
63

H2-13
65

H2-15
67

H2-17
69

H2-19
71

H2-21
73

H2-23
75

H2-25
77

H2-27
79

H2-29
81

H2-31
83

H2-33
85

H2-35
87

H2-37
89

H2-39
91

H2-41
93

H2-43
95

H2-45
97

H2-47
99

H2-49
101

H2-51
103

H2-2
54

H2-4
56

H2-6
58

H2-8
60

H2-10
62

H2-12
64

H2-14
66

H2-16
68

H2-18
70

H2-20
72

H2-22
74

H2-24
76

H2-26
78

H2-28
80

H2-30
82

H2-32
84

H2-34
86

H2-36
88

H2-38
90

H2-40
92

H2-42
94

H2-44
96

H2-46
98

H2-48
100

H2-50
102

H2-52
104

J1

PC104_Connector

H6
MountingHole

4

5
1

Q2
CSD16401Q5

R8
100

H8
MountingHole

H5
MountingHole

H7
MountingHole

1
2

JP3
Temp Sensor Disable

~{SHUTDOWN}
5

+
V

s
8

G
N

D
4

Vout
1

U1
TMP36

C1
0.1u

1
2

JP4
Temp Sensor Enable

R3
100

4

5
1

Q1
CSD16401Q5

R6
100

R7
10k

GND

R1
100

EPS_INT

GND

GND

GND

GND

PCM_IN

BCR_OUT

GND

5V_USB_CHG
GND

BCR_OUTI2C_SCK
I2C_SDA

BAT_INT

5VBUS

GND

5VBUS
3V3BUS

GND
3V3BUS

GND

3V3BUS

PCM_IN

BAT_TEMP

3V3BUS

3V3BUS

BCR_OUT

GND

BCR_OUT

BAT_HTR_2BAT_HTR_1

PACK_N

GND

Battery Heater Circuit

PC104 Bus Connector M3 Mounting Holes - Star Grounding Scheme

M2 Mounting Holes - Battery Holder

Battery Temperature Sensor

R2
10k

Q2
CSD16401Q5

4

5
1

Q1
CSD16401Q5

4

5
1 R7

10k



1 2 3 4 5

1 2 3 4 5

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: USLetter
Id: 2/6

Title:

File: mcu.kicad_sch
Sheet: /MCU/

GND

GND

C5
10u

C2

10p

GND

1
3
5
7
9

11

2
4
6
8

10
12

J3

System Test Connector

1
2
3
4
5

10
9
8
7
6

J2

Programming Header

R9
10k

GNDGND

C3
10u

NRST
4

BOOT0
1

PF0
2

PF1
3

PB1
14

V
D

D
16

V
S

S
15

V
D

D
A

5

PA0
6

PA1
7

PA2
8

PA3
9

PA4
10

PA5
11

PA6
12

PA7
13

PA9
17

PA10
18

PA13
19

PA14
20

U2
STM32F030F4P6

1

2
4

3

Y1

16 MHz C4
10p

C6
100n

GND

FB2
100R @ 100MHz

C9
1u

C7
10n

NRST

5V0_CHG

BAT_INT

SYS_GPIO2

BAT_HTR_1

SYS_GPIO1

SYS_GPIO4
SYS_GPIO3

I2C_SDA
SWDIO

I2C_SCK

BAT_TEMP
BAT_HTR_2

3V3BUS

SWCLK

3V3BUS

SWCLK

SWDIO

I2C_SCK
GND

3V3BUS

GND

SYS_GPIO2

3V3BUS
GND

NRST

GND

SYS_GPIO4

3V3A

GND
I2C_SDA
SYS_GPIO3

5V0_CHG
SYS_GPIO1

3V3BUS

Microcontroller

Decoupling Capacitors

TSSOP20 Pinout
PA0: ADC0
PA1: ADC1
PA2: ADC2
PA3: ADC3
PA4: ADC4
PA5: ADC5
PA6: ADC6
PA7: ADC7
PA8: Not Available
PA9: I2C_SCL / I2C_SCK?
PA10: I2C_SDA
PA11:
PA12:
PA13: SWDIO
PA14: SWCLK

AN2867 Oscillator Design Guide

C = (Load Capacitance - Stray Capacitance) * 2
- Stray Capacitance can be between 3-5 pF

MCU Crystal Oscillator

System Test Connector

Programming Header
AN2606 Bootloader Information.

C3
10u

GND GND

R9
10k



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: 3/6

Title:

File: inhibits.kicad_sch
Sheet: /Power Control and RBF/

R22
681k

R17
1 M

GND

R14
1M

R16
280k

C14
0.1u

GND

C10
0.1u

1

2
4

U6
74AUP1G08

1
2
3
4
5
6
7
8

J4
Conn_01x08_Male

R13
1 M

1
2

J6

Deployment Switch Bypass

1 2 3

J9
Deployment Timer

R10
920k

GND

L1
1

VIN
2

EN
3

VAUX
6

PS/SYNC
4

G
N

D
7

P
G

N
D

11

L2
10

VOUT
9

FB
8

PG
5

U3
TPS63060

L1
2.2uH

C8
22 uF

GND

R15
681k

GND

C29
22 uF

GND

1
2

J5 R
B

F

C13
0.1 uF

TP1
Deployment TP

GND

R20
560k

R11
1M

TP6
EN_D1

DIV
4

SET
3

RST/~{RST}
1

V+
5

OUT
6

GND
2

U5

LTC6995HS6-1#TRMPBF

R12
112k

1
2

JP2
D1 Pull-Up

R23
238k

DIV
4

SET
3

RST/~{RST}
1

V+
5

OUT
6

GND
2

U4
LTC6995HS6-1#TRMPBF

R21
100k

TP3
EN_D3

TP2
Power Control TP

C15
22 uF

TP4
Timer 12

JP1
Watchdog Disable

1
2
3

J7
Watchdog Timer

C12
22 uF

C23
22 uF

C11
0.1u

3V3_CON

EN_D1

EN_D3

3V3_CON

3V3_CON

PWR_CTRL_IN

EPS_INT

3V3_CON

3V3_CON

Watchdog Timer

Power Control

Deployment Timer

GND

C8
22 uF U3

TPS63060

L1
1

VIN
2

EN
3

VAUX
6

PS/SYNC
4

G
N

D
7

P
G

N
D

11

L2
10

VOUT
9

FB
8

PG
5

GND

J6

Deployment Switch Bypass

1
2

J4
Conn_01x08_Male

1
2
3
4
5
6
7
8

U6
74AUP1G08

1

2
4

TP6
EN_D1



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date:
KiCad E.D.A. 9.0.0

Rev:Size: A3
Id: 4/6

Title:

File: cell_level_protection.kicad_sch
Sheet: /Cell Level Protection/

4

51

Q8
CSD16406Q3

R19
63.2k

4

51

Q4
CSD16406Q3

C30
22 uF

C31
22 uF

BAT
5

V-
6

V
S

S
4

Cout
2

Dout
3

U9
BQ29723

C25
0.1 uF

GND

R28
2.2k

BAT
5

V-
6

V
S

S
4

Cout
2

Dout
3

U8
BQ29723

4

51

Q3
CSD16406Q3

4

5 1

Q5
CSD16406Q3

R27
2.2k

BAT
5

V-
6

V
S

S
4

Cout
2

Dout
3

U11
BQ29723

R31
2.2k

B4
NCR18650GA

L2
2.2uH

C19
0.1u

L1
1

VIN
2

EN
3

VAUX
6

PS/SYNC
4

G
N

D
7

P
G

N
D

11

L2
10

VOUT
9

FB
8

PG
5

U7
TPS63060

C27
22 uF

C28
22 uF

4

5 1

Q10
CSD16406Q3

C18
0.1u4

5 1

Q9
CSD16406Q3

B3
NCR18650GA

R32
330

4

51

Q7
CSD16406Q3

C26
22 uF

GND

BAT
5

V-
6

V
S

S
4

Cout
2

Dout
3

U10
BQ29723

F1
1210L450/12SLWR

F2
1210L450/12SLWR

R29
0.1

R33
330

GND

R30
2.2k

1
2

J8
Shunt Resistor

R18
1M

R24
1 M

R26
330

B2
NCR18650GA

C17
0.1u 4

5 1

Q6
CSD16406Q3

B1
NCR18650GA

C16
0.1u

R25
330

PWR_CTRL_IN

PACK_N

IV_MON_P

BCR_OUT

5V0_CHG

IV_MON_N

BCR_OUT

HIGH_INHIB_IN

5V Charge

C25
0.1 uF

GND

U7
TPS63060

L1
1

VIN
2

EN
3

VAUX
6

PS/SYNC
4

G
N

D
7

P
G

N
D

11

L2
10

VOUT
9

FB
8

PG
5



1 2 3 4 5

1 2 3 4 5

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. 9.0.0

Rev:Size: USLetter
Id: 5/6

Title:

File: VI_monitor.kicad_sch
Sheet: /Voltage and Current Monitor/

GND

C20
0.1u

R34
DNP

R35
DNP

IN+
8

IN-
7

V
S

5
G

N
D

6

SDA
3

SCL
4

A1
1

A0
2

U12
INA219AIDR

IV_MON_N

3V3BUS

IV_MON_P I2C_SCK
I2C_SDA

Battery Voltage and Current Monitor

Populate 3.3kOhm resistors for EM only



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: 6/6

Title:

File: inhibits2.kicad_sch
Sheet: /Inhibits/

C21
0.1u

R37
1k

DRAIN
5

DRAIN
14

DRAIN
15

DRAIN
16

DRAIN
17

DRAIN
18

DRAIN
27

DRAIN
TP2

SENSE
26

SET
3

VCC
29

OV
1

EN
33

GATE
25

PROG
34

GND
4

GND
28

GND
32

OUT
6

OUT
7

OUT
8

OUT
9

OUT
10

OUT
11

OUT
12

OUT
13

OUT
19

OUT
20

OUT
21

OUT
22

OUT
23

OUT
24

FLTb
30

PGb
31

IMON
2

TIMER
35

GND
36

GND
TP1

U13
TPS24750

C22
22n

C24
1nF

GND

Q1

Q2

4

6

5

2

3

1

Q11
NTJD1155LT1G

GND

R36
10k

PCM_IN

EN_D1

HIGH_INHIB_IN
PACK_N

EN_D3

Low-Side Inhibit Switch High-Side Inhibit Switch

R36
10k

Q11
NTJD1155LT1G

4

6

5

2

3

1


	Page 1
	Symbols
	C1
	FB1
	H1
	H2
	H3
	H4
	H5
	H6
	H7
	H8
	J1
	JP3
	JP4
	Q1
	Q2
	R1
	R2
	R3
	R6
	R7
	R8
	U1


	MCU (Page 2)
	Symbols
	C2
	C3
	C4
	C5
	C6
	C7
	C9
	FB2
	J2
	J3
	R9
	U2
	Y1


	Power Control and RBF (Page 3)
	Symbols
	C10
	C11
	C12
	C13
	C14
	C15
	C23
	C29
	C8
	J4
	J5
	J6
	J7
	J9
	JP1
	JP2
	L1
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R17
	R20
	R21
	R22
	R23
	TP1
	TP2
	TP3
	TP4
	TP6
	U3
	U4
	U5
	U6


	Cell Level Protection (Page 4)
	Symbols
	B1
	B2
	B3
	B4
	C16
	C17
	C18
	C19
	C25
	C26
	C27
	C28
	C30
	C31
	F1
	F2
	J8
	L2
	Q10
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	R18
	R19
	R24
	R25
	R26
	R27
	R28
	R29
	R30
	R31
	R32
	R33
	U10
	U11
	U7
	U8
	U9


	Voltage and Current Monitor (Page 5)
	Symbols
	C20
	R34
	R35
	U12


	Inhibits (Page 6)
	Symbols
	C21
	C22
	C24
	Q11
	R36
	R37
	U13



