
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Address 0x52

Address 0x54

Address 0x56

Address 0x50

Decoupling Caps

Close to MSP430

Close to MSP430

I2C_SDA
I2C_SCL

I2C_SDA
I2C_SCL

I2C_SDA
I2C_SCL

I2C_SDA
I2C_SCL

D
V

C
C

-M
S

P
43

0

D
V

C
C

-M
S

P
43

0

AGND_MSP

V
U

S
B

V
18

I2C_SDA

I2C_SCL

A
V

C
C

XT2IN XT2OUT

AFE_CLKOUT

DVCC_JTAG

TMS_MSP430

R\S\T\/SBWTDIO_MSP430

TCK_MSP430
TDI_MSP430

TDO_MSP430

TEST/SBWTCK_MSP430

DVCC-MSP430 R\S\T\/SBWTDIO_MSP430

AVCC

DVCC-MSP430
AGND_MSP

UART_TX

DVCC-MSP430

UARTA1_TX
UARTA1_RX

V
U

S
B

V
18

A
G

N
D

_M
S

P
X

T2
IN

X
T2

O
U

T
TE

S
T/

S
B

W
TC

K
_M

S
P

43
0

TD
O

_M
S

P
43

0
TD

I_
M

S
P

43
0

TM
S

_M
S

P
43

0
TC

K
_M

S
P

43
0

R
\S

\T
\/S

B
W

TD
IO

_M
S

P
43

0
TH

E
R

M
A

L 
P

A
D

UART_RX

GND

GND

GND

3v3

3v3

3v3

3v3

3v3
3v3

3v3

3v3

3v3

3v3

PGND
GND

GND

GND

GND

GND

GND

GND

AFE_CLKOUT

DVCC_JTAG

UART_TX

I2C_SDA

I2C_SCL

ACLK_MSP430

LD
O

_O
U

T_
FG

/B
A

T_
D

E
T

G
P

O
U

T

U
A

R
T_

C
TS

_B
LE

U
A

R
T_

R
TS

_B
LE

IN
T_

M
P

U AFE_RESETZ

AFE_PD_ALM

AFE_ADC_RDY

AFE_PDNZ

AFE_LED_ALM
I2C_SDA
I2C_SCL

SPI_STE

SPI_CLK

SPI_SIMO
SPI_SOMI

P
U

.1
/D

M

PUR

CHARGE_EN1

CHARGE_EN2

AFE_DIAG_END

VBUS
PU.0/DP

CHRGR_CE

UART_RX

UARTA1_RX
UARTA1_TX
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<Name>MSP430F5528IYFFR,FM24V10-G1

R60
3.3K
R60
3.3K

C5
0.1uF/16V
C5
0.1uF/16V

Y1
4MHZ
Y1
4MHZ

R13
47K
R13
47K

TP10TP101

C7
0.1uF/16V

C7
0.1uF/16V

C65
470nF/16V

C65
470nF/16V

C2
220nF/16V
C2
220nF/16V

C10
10uF
C10
10uF

C8
10uF
C8
10uF

TP11TP11

1

R33.3K R33.3K

C3
220nF/16v
C3
220nF/16v

C9
0.1uF/16V
C9
0.1uF/16V

U1

FM24V10-G1

U1

FM24V10-G1

NC
1

SDA
5

SCL
6

A2
3

WP
7

VDD
8

VSS
4

A1
2

J1J1

1
2
3
4
5 6

7
8
9
10

C11
2.2nF/50V
C11
2.2nF/50V

D12

BLUE

D12

BLUE

U20

MSP430F5528IRGC

U20

MSP430F5528IRGC

P6.0/CB0/A0
1

P6.1/CB1/A1
2

P6.3/CB3/A3
4 P6.2/CB2/A2
3

P6.4/CB4/A4
5

P6.5/CB5/A5
6

P6.6/CB6/A6
7

P6.7/CB7/A7
8

P5.0/A8/VREF+/VeREF+
9

P5.1/A9/VREF?/VeREF-
10

AVCC1
11

P5.4/XIN
12

P5.5/XOUT
13

AVSS1
14

DVCC1
15

DVSS1
16

V
C

O
R

E
17

P
1.

0/
TA

0C
LK

/A
C

LK
18

P
1.

1/
TA

0.
0

19

P
1.

2/
TA

0.
1

20

P
1.

3/
TA

0.
2

21

P
1.

4/
TA

0.
3

22

P
1.

5/
TA

0.
4

23

P
1.

6/
TA

1C
LK

/C
B

O
U

T
24

P
1.

7/
TA

1.
0

25

P
2.

0/
TA

1.
1

26

P
2.

1/
TA

1.
2

27

P
2.

2/
TA

2C
LK

/S
M

C
LK

28

P
2.

3/
TA

2.
0

29

P
2.

4/
TA

2.
1

30

P
2.

5/
TA

2.
2

31

P
2.

6/
R

TC
C

LK
/D

M
A

E
0

32

P4.7/PM_NONE
48

P4.6/PM_NONE
47

P4.5/PM_UCA1RXD/PM_UCA1SOMI
46

P4.4/PM_UCA1TXD/PM_UCA1SIMO
45

P4.3/PM_UCB1CLK/PM_UCA1STE
44

P4.2/PM_UCB1SOMI/PM_UCB1SCL
43

P4.1/PM_UCB1SIMO/PM_UCB1SDA
42

P4.0/PM_UCB1STE/PM_UCA1CLK
41

DVCC2
40

DVSS2
39

P3.4/UCA0RXD/UCA0SOMI
38

P3.3/UCA0TXD/UCA0SIMO
37

P3.2/UCB0CLK/UCA0STE
36

P3.1/UCB0SOMI/UCB0SCL
35

P3.0/UCB0SIMO/UCB0SDA
34

P2.7/UCB0STE/UCA0CLK
33

R
S

T/
N

M
I/S

B
W

TD
IO

64

P
J.

3/
TC

K
63

P
J.

2/
TM

S
62

P
J.

1/
TD

I/T
C

LK
61

P
J.

0/
TD

O
60

TE
S

T/
S

B
W

TC
K

59

P
5.

3/
X

T2
O

U
T

58

P
5.

2/
X

T2
IN

57

A
V

S
S

2
56

V
18

55

V
U

S
B

54

V
B

U
S

53

P
U

.1
/D

M
52

P
U

R
51

P
U

.0
/D

P
50

V
S

S
U

49

TH
P

A
D

_V
S

S
65

R43.3K R43.3K

U5

FM24V10-G1

U5

FM24V10-G1

NC
1

SDA
5

SCL
6

A2
3

WP
7

VDD
8

VSS
4

A1
2

U4

FM24V10-G1

U4

FM24V10-G1

NC
1

SDA
5

SCL
6

A2
3

WP
7

VDD
8

VSS
4

A1
2

R14
DNP
R14
DNP

D9

GREEN

D9

GREEN

C6
0.1uF/16V
C6
0.1uF/16VR12

0

R12

0

R61
3.3K
R61
3.3K U3

FM24V10-G1

U3

FM24V10-G1

NC
1

SDA
5

SCL
6

A2
3

WP
7

VDD
8

VSS
4

A1
2
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5
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3

3

2

2

1

1
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B B

A A

output signals

output signals

INPUT FROM OTHER BOARD DET_M

INPUT FROM OTHER BOARD DET_P

input signals

input signals

AGND

The following signals need to be considered as two sets of differential pairs an needs to be routed as adjacent signals wihing each pair:
1) TXM and TXP
2) INN and INP
INN and INP must be guarded with VCM_shield signal. Run the VCM_shield signal to the connectors J2 and J6 and back to the device.

A
F

E
_X

IN
A

F
E

_X
O

U
T

R
X

_D
IG

_S
U

P

R
X

_A
N

A
_S

U
P

ACLK_MSP430

AFE_RESETZ
AFE_ADC_RDY

AFE_PD_ALM
AFE_LED_ALM
AFE_DIAG_END

AFE_CLKOUT

A
F

E
_P

D
N

Z

AGND

LE
D

_D
R

V
_S

U
P

TXM

TXP

LED_DRV_SUP

D
E

T
_M

V
C

M
_S

H
IE

LD

AFE_XIN AFE_XOUT

LE
D

_D
R

V
_S

U
P

T
X

_C
T

R
L_

S
U

P

TXP
TXM

DET_P
DET_M

VCM_SHIELD

D
E

T
_P

RX_SUP

TXP
TXM

DET_P
DET_M

VCM_SHIELD

R
X

_D
IG

_S
U

P

SPI_STE
SPI_SIMO
SPI_SOMI
SPI_CLK

RX_DIG_SUP

AGND

PGNDAGND

PGND

PGND

PGND

PGND

PGND AGND

GND

PGND

PGND

PGND

PGND

PGND

PGND

AFE_CLKOUT

RX_ANA_SUP
RX_DIG_SUP

LED_DRV_SUP

TX_CTRL_SUP

RX_SUP

RX_DIG_SUP
TX_CTRL_SUP LED_DRV_SUP

SPI_SIMO

SPI_CLK
AFE_PD_ALM
AFE_LED_ALM
AFE_DIAG_END

AFE_RESETZ

SPI_STE
AFE_ADC_RDY

SPI_SOMI

ACLK_MSP430

AFE_PDNZ

LED_DRV_SUP
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<Name>AFE4400

C16

0.1uF/16V

C16

0.1uF/16V

C12

0.1uF/16V

C12

0.1uF/16V

Y2
8MHZ
Y2
8MHZ

R20

0

R20

0

10K10K

D6D6

R67

10K

R67

10K

R62
10K
R62
10K

C17

0.1uF/16V

C17

0.1uF/16V

C15

2.2uF/16V

C15

2.2uF/16V

J8

GRPB061VWVN-RC

J8

GRPB061VWVN-RC

1
2
3
4
5
6

T1
DLW31SN900SQ2L
T1
DLW31SN900SQ2L

3
1

4
2

10K10K

D5D5

D3D3

C14
2.2uF/16V

C14
2.2uF/16V

C19

2.2uF/16V

C19

2.2uF/16V

R18DNP R18DNP

U6
AFE4400

U6
AFE4400

INN
1

INP
2

RX_ANA_GND
3

VCM
4

DNC1
5

DNC2
6

BG
7

VSS
8

TX_REF
9

DNC3
10

TX
_C

TR
L_

S
U

P
2

11

LE
D

_D
R

V
_G

N
D

1
12

LE
D

_D
R

V
_G

N
D

2
13

TX
N

14

TX
P

15

LE
D

_D
R

V
_G

N
D

3
16

LE
D

_D
R

V
_S

U
P

1
17

LE
D

_D
R

V
_S

U
P

2
18

R
X

_D
IG

_G
N

D
1

19

A
FE

_P
D

N
20

DIAD_END
21LED_ALM
22PD_ALM
23SCLK
24SPISOMI
25SPISIMO
26SPISTE
27ADC_RDY
28RESET
29CLKOUT
30R

X
_D

IG
_S

U
P

31
R

X
_D

IG
_G

N
D

2
32

R
X

_A
N

A
_S

U
P

1
33

D
N

C
4

34
D

N
C

5
35

R
X

_A
N

A
_G

N
D

1
36

X
O

U
T

37
X

IN
38

R
X

_A
N

A
_S

U
P

2
39

R
X

_A
N

A
_G

N
D

2
40

G
N

D
_P

A
D

41

C18

0.1uF/16V

C18

0.1uF/16V

R16

0

R16

0

10K10K

R19
1K

R19
1K

J2J2

1
2
3
4
5

67

89

D4D4

C13

10nF/25V

C13

10nF/25V

10K10K

R17

0

R17

0

R15

DNP

R15

DNP



5

5

4

4

3

3

2

2

1

1

D D
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B B

A A

Address 0xXXXX

STATE

CONNECTED

TO PC

LEVEL CONVERTER

BT/BLE MODULE SPY-BY-WIRE

FROM PC

IN
T

_M
P

U

LED5
LED4

P
IO

_7
U

A
R

T
_T

X
_B

LE
U

A
R

T
_R

X
_B

LE

U
A

R
T

_R
T

S
_B

LE
U

A
R

T
_C

T
S

_B
LE

SBWTCK_BLE

LED5

LED4

RST/SBWTDIO_BLE

I2
C

_S
D

A
I2

C
_S

C
L

ES_SDA

ES_SCL

ES_SDA
ES_SCL

I2C_SDA

SBWTCK_BLE
RST/SBWTDIO_BLE

P
IO

_4

I2C_SCL

UART_RX_BLE

UART_TX_BLE

GND

GND

GND
GND

GND

3v3

3v3

3v3

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

3v3

GND

3v3

GND

GND

GND

3v3 INT_MPU

I2C_SCL

UART_RTS_BLEUART_CTS_BLE

I2C_SDA

I2C_SDA
I2C_SCL

UART_TX
UART_RX

UARTA1_RX

UARTA1_TX
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<Name>MAX3232,BRLE40S2A,MPU9150

C20
2.2nF/50V
C20
2.2nF/50V

C26

0.1uF/16V

C26

0.1uF/16V

R22

3.3k

R22

3.3k

R21

3.3k

R21

3.3k

U9

BRLE40S2A

U9

BRLE40S2A

GND
1

NC
2

RESET(ACTIVE LOW)
3

ADC_1
4

SPI_MISO
5

SPI_CSB
6

SPI_CLK
7

SPI_MOSI
8

V
D

D
(2

.0
-3

.6
V

)
9

G
N

D
10

U
A

R
T_

C
TS

11

U
A

R
T_

R
TS

12

U
A

R
T_

TX
13

U
A

R
T_

R
X

14

U
S

B
_V

B
U

S
15

U
S

B
_G

N
D

16

USB_DP
17USB_DM
18PIO_14
19GND
20ADC_0
21PIO_9
22PIO_2(20mA)
23PIO_5(20mA)
24

P
IO

_6
25

P
IO

_3
26

P
IO

_8
27

P
IO

_4
(D

D
)

28
P

IO
_7

(D
C

)
29

G
N

D
30

NC[RF_TEST_ANTE]
31

NC[RF_TEST_GND]
32

J3

CONN TRBLK 7_6

J3

CONN TRBLK 7_6

1
2
3
4
5

TP7TP7
1

C28

0.1uF/16V

C28

0.1uF/16V

R24 DNPR24 DNP C22

0.1uF/16V

C22

0.1uF/16V C23

0.1uF/16V

C23

0.1uF/16V

C30

0.1uF/16v

C30

0.1uF/16v

TP6TP6

1

R9 0ER9 0E

R6 DNPR6 DNP

C21

0.1uF/16V

C21

0.1uF/16V

R2 0ER2 0E

U8

MAX3232

U8

MAX3232

C1+
1

V+
2

C1-
3

C2+
4

C2-
5

V-
6

T2OUT
7

R2IN
8

R2OUT
9

V
C

C
16

G
N

D
15

T1OUT
14

R1IN
13

R1OUT
12

T1IN
11

T2IN
10

C24

0.1uF/16V

C24

0.1uF/16V

C25
0.1uF/16V

C25
0.1uF/16V

J7J7

1
2
3
4

J9
DEBUG
J9
DEBUG

12345

U19

MPU9150

U19

MPU9150

CLKIN
1

RESV
2

VDD
3

RESV1
4

RESV2
5

ES_DA
6

E
S

_C
L

7

V
LO

G
IC

8

A
D

0
9

R
E

G
O

U
T

10

FS
Y

N
C

11

IN
T

12

VDD
13RESV3
14GND
15RESV5
16GND2
17GND3
18R

E
S

V
4

19
C

P
O

U
T

20
R

E
V

S
21

C
LK

O
U

T
22

S
C

L
23

S
D

A
24

R5 DNPR5 DNP

C27

0.1uF/16V

C27

0.1uF/16V

C31

2.2nF/50V

C31

2.2nF/50V

D7

GREEN

D7

GREEN

R23 DNPR23 DNP

TP3TP3
1

C29

0.1uF/16V

C29

0.1uF/16V

D8

BLUE

D8

BLUE
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1
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1 1

Battery monitoring

Battery charging

BATTERY CONN

LDO_3v3

DVCC_JTAG

LDO_3v3
V_CHRGR_OUT

V_CHRGR_OUT

PU.1/DM
PU.0/DP
PUR

V
B

A
T

+

LDO_OUT_FG/BAT_DET
I2C_SDA
I2C_SCL

GPOUT

VBAT-

VBAT+

CHRGR_CE

VBAT+

V
B

A
T

+

V
B

A
T

-

V
B

U
S

LDO_OUT_FG/BAT_DET

VBAT+

VBUS

3v3

3v3
3v3

GND

GND

GND

GND

GND

GNDGND

GND

GND
GND

GND

GND

GND

GND

V_CHRGR_OUT

V_CHRGR_OUT

CHRGR_CE

PUR

LDO_OUT_FG/BAT_DETLDO_OUT_FG/BAT_DET

GPOUT

PU.1/DM

VBUS

VBUS

PU.0/DP

DVCC_JTAG

I2C_SDA
I2C_SCL

CHARGE_EN2

CHARGE_EN1
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<Name>BQ24072,BQ27425,TPS73633,TPD2E001DZDR

C43
1uF/25V

C43
1uF/25V

R38

0

R38

0

D11
LED
D11
LED

R39
3.3K
R39
3.3K

U11

TPD2E001DZDR

U11

TPD2E001DZDR

GND
1

IO1
2

IO2
3

VCC
4

R29
1.4K
R29
1.4K

R26 27ER26 27E

C41

0.1uF/16V

C41

0.1uF/16V

C35
4.7uF/16V

C35
4.7uF/16V

U12

TPS73633

U12

TPS73633

OUT
1

NC1
2

NR/FB
3

GND
4

EN
5 NC2
6 NC3
7 IN
8

P
W

P
D

9

R35
8.87K

R35
8.87K

R27 27ER27 27E

U10

TPS2115ADRB

U10

TPS2115ADRB

D0
2

D1
3

IN1
8

GND
5

STAT
1

ILIM
4

OUT
7

IN2
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