
Introduction
The EVAL-L9963-MCU is a hardware tool for evaluation and development and is ideal for rapid prototyping of a 48 V battery
management system (BMS) or as lower stage of a distributed BMS. This board can be used to evaluate the features of the
L9963 device and L9963T.

The EVAL-L9963 allows the user to connect up to 14 channels for cell voltage sensing, one channel for current sensing, and up
to 4 channels for temperature sensing (plus an additional on-board NTC to sense PCB temperature). The board provides an
onboard microcontroller with preloaded firmware intended to be used with STSW-L9963 Graphical User Interface.
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1 Hardware description

The EVAL-L9963-MCU board provides maximum flexibility, giving access to all pins to simplify the evaluation and
debug phase of the device.

1.1 Block Diagram

Figure 1. EVAL-L9963-MCU block diagram

1.2 Featured components

The EVAL-L9963-MCU can be considered a reference design for a 48 V BMS or as a first layer of a distributed
BMS system. In the following table there is a short description of all the ST featured components.

Table 1. Featured components

Name Description

L9963 Automotive chip for battery management applications

L9963T Automotive SPI to isolated SPI transceiver

L9001 Automotive power supply IC with multiple voltage regulators

SPC574S64E3 32-bit Power Architecture MCU for Automotive Chassis and Safety Applications
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1.3 Board description

Figure 2. Board Top view

Figure 3. Main components and connectors
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2 Jumpers and connectors

2.1 Mother board jumpers and connectors

Table 2. Motherboard jumpers and connectors

Name Description Type

X1 External power supply connector Jack

P1 USB connector for PC communication Mini USB connector

ISOPORT 1

Isolated serial communication port:

USB Type A connector

1- VBAT

2- ISOH- (From L9963)

3- ISOH+ (From L9963)

4- FaultH

ISOPORT 2

Isolated serial communication port:

USB Type A connector

1- N.C.

2- ISO- (from L9963T)

3- ISO+ (from L9963T)

4- N.C.

P2

Battery connector:

Multi pin connector

1- Cell 14

2- Cell 12

3- Cell 10

4- Cell 8

5- Cell 6

6- Cell 4

7- Cell 2

8- Cell 0

9- Ground

10- Current sensor resistor negative pin

11- NTC 1-

12- NTC 2-

13- NTC3 -

14- NTC4 –

15- VBAT

16- Cell 13

17- Cell 11

18- Cell 9

19- Cell 7

20- Cell 5

21- Cell 3
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Name Description Type

P2

22- Cell 1

Multi pin connector

23- Ground

24- Current sensor resistor positive pin

25- NTC 1+

26- NTC 2+

27- NTC3 +

28- NTC4 +

JP2 L9963T (U16) ISO- output selection
1-2 ISO- redirected to ISOPORT 1_1

2-3 ISO- redirected to L9963

JP3 L9963T (U16) TX amplitude selection
1-2 high amplitude/high threshold (1)

2-3 low amplitude/low threshold (1)

Unconnected : highamplitude/high threshold

JP4 L9963T (U16) SPI Master Clock selection
1-2 minimum frequency (1)

2-3 Maximum frequency (1)

Unconnected: minimum frequency

JP5 L9963T (U16) Transmitter enable signal
1-2 enable the TX activity (1)

2-3 disable the TX activity (1)

Unconnected : controlled by μc (PD9)

JP6 L9963T (U16) ISO+ output selection
1-2 ISO- redirected to ISOPORT 1_1

2-3 ISO- redirected to L9963

JP7 L9963T (U18) TX amplitude selection
1-2 high amplitude/high threshold (1)

2-3 low amplitude/low threshold (1)

Unconnected: high amplitude/high threshold

JP8 L9963T (U18) SPI Master Clock selection
1-2 minimum frequency (1)

2-3 Maximum frequency (1)

Unconnected: minimum frequency

JP9 L9963T (U18) Transmitter enable signal
1-2 enable the TX activity (1)

2-3 disable the TX activity (1)

Unconnected: controlled by μc (PD8)

JP10 USB +5 V selector
Connected: +5 V from PC USB

Unconnected : +5 V from L9001

JP12 L9001 (U26) watchdog disable (2)
Connected: watchdog disabled

Unconnected: watchdog enabled

JP13 L9001 (U26) wake signal
Connected: L9001 enabled

Unconnected :L9001 disabled

S1 μc +5 V deviator
1-2 +5 V from L9001

2-3 +5 V form USB (please check JP10)
 

1. See L9963T datasheet
2. See L9001 datasheet
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Figure 4. P2 Battery connector

2.2 Default jumpers setting

Table 3. Jumpers configuration

Name Description Configuration

JP2 L9963T (U16) ISO- output selection 2-3 ISO- redirected to L9963

JP3 L9963T (U16) TX amplitude selection 1-2: high amplitude/high threshold

JP4 L9963T (U16) SPI Master Clock selection Unconnected: minimum frequency

JP5 L9963T (U16) Transmitter enable signal Unconnected: controlled by μc (PD9)

JP6 L9963T (U16) ISO+ output selection 2-3 ISO- redirected to L9963

JP7 L9963T (U18) TX amplitude selection 1-2: high amplitude/high threshold

JP8 L9963T (U18) SPI Master Clock selection Unconnected: minimum frequency

JP9 L9963T (U18) Transmitter enable signal Unconnected: controlled by μc (PD8)

JP10 USB +5 V selector Connected: +5 V from PC USB

JP12 L9001 (U26) watchdog disable (2) Connected: watchdog disabled

JP13 L9001 (U26) wake signal Unconnected: L9001 disabled

S1 μc +5 V deviator 2-3: +5 V form USB
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3 Getting started

3.1 System requirements

• EVAL-L9963-MCU
• Mini USB to USB type A cable
• Power supply (at least 3 output 0 – 30 V, if possible 60 V):

– 1 output to power L9963 (0:60 V)
– 1 output to simulate Cells common mode voltage (0:60 V)
– 1 output to simulate Cell voltage (0:5 V)

• L9963 evaluation GUI ver 1.801 (please check STSW-L9963 user manual)

3.2 EVAL-L9963-MCU board setup

3.2.1 Microcontroller Power supply

Figure 5. Microcontroller Power supply
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3.2.2 L9963 external connection and power supply

Figure 6. L9963 external connection and power supply

3.2.3 Transceiver settings

Figure 7. Transceiver settings
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3.2.4 USB to PC connection

Figure 8. USB to PC connection

3.2.5 Possible connection for battery simulation
In case a real battery is not available, it’s possible to use the following circuit to simulate the battery pack.

Figure 9. Battery simulation
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4 Board schematic

Figure 10. Board schematic: page 1
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Figure 11. Board schematic: page 2
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Figure 12. Board schematic: page 3

G
N

D

D
8

ST
TH

2R
02

+ -

C
11

1
10

0u
F/

50
V

10
uF

50
V

C
11

2
10

uF
50

V
C

11
3

10
0n

F/
50

V
C

11
4

1kR
10

7 D
9

LE
D

Po
w

er
_D

ev
ic

e
TP

3 V
B

A
T

1kR
10

8

D
10

LE
D

5V

TP4
VDD5

C
11

0

10
0n

F

1 32

X
1

D
C-

10
A

S1
SW

IT
C

H

TP
5

G
N

D

V
D

D
5

U
SB

_V
CC

C
A

N
H

C
A

N
L

1 2 3 4

N
ot

 A
ss

em
bl

ed

JP
11

4 
H

EA
D

ER

G
N

D

JP
10

N
ot

 A
ss

em
bl

ed

C
12

2
4.

7n
F

TX
D

1

GND 2

VDD3

R
X

D
4

VDDIO5

C
A

N
L

6

C
A

N
H

7

ST
B

Y
8

N
ot

 A
ss

em
bl

ed

U
21

M
CP

25
62

/L
96

16

C
12

1
47

pF
/1

00
V

C
12

3
47

pF
/1

00
V

G
N

D

G
N

D

N
E

AR
TO

BO
AR

D
CO

N
N

EC
TO

R

1 2
3

N
ot

 A
ss

em
bl

ed

D
11

E
S

D
C

A
N

03

G
N

D

G
N

D

N
ot

 A
ss

em
bl

ed

R
11

0
60

.4

G
N

D

R
11

2
1k

G
N

D

C
11

9

10
0n

F

C
12

0

10
0n

F
G

N
D

V
D

D
5

G
N

D

C
A

N
_T

X

C
A

N
_0

_S
TB

Y

R
10

9

0

N
ot

 A
ss

em
bl

ed

R
11

1
60

.4

C
A

N
L

C
A

N
H

C
A

N
_R

X
C

A
N

_R
X

C
A

N
_T

X

G
N

D

V
D

D
IO

C
16

3
10

pF
C

16
4

10
pF

C
16

5
10

pF
C

16
6

10
pF

C
16

7
10

pF

G
N

D

A
D

C
_M

O
N

RS
TN

1
RS

TN
2

TW
N

W
D

O

10
k

R
15

7

10
k

R
17

2 10
k

R
17

5

C
O

N
F1

C
O

N
F2

C
O

N
F3

R
18

1
N

C
N

C
R

18
0

N
C

R
17

9

JP
13

W
A

K
E

C
16

2

10
0n

F

1KR
18

4

G
N

D

10
k

R
14

2
10

k

R
23

G
N

D

ST
B

Y

W
D

I

G
N

D
1

A
D

CM
O

N
2

RS
TN

1
3

RS
TN

2
4

V
D

D
IO

5
C

O
N

F3
6

W
A

K
E

7

V
1O

8
V

S
9

CP
10

CP
2

11
CP

1
12

EX
-P

A
D

0

V
2O

13

V
R

1
14

FB
2

15
V

R
2

16

C
O

N
F1

17
C

O
N

F2
18

V
A

D
C

19

TW
N

20
W

D
I

21
ST

B
Y

22
W

D
T

23
W

D
O

24

U
26

L9
00

1

G
N

D

C
15

6
22

0n
F

C
15

7

68
nF

L9 SM
R

H
74

-2
20

M
T

22
uF

25
V

C
15

8V
D

D
1

G
N

D

0R
20

N
C

R
19

22
uF

25
V

C
15

9

G
N

D

0R
24

52
.5

k
R

15
8

10
k

R
17

4

G
N

D

C
16

0

1u
F/

16
V

G
N

D

0R
17

1
V

A
D

C

V
D

D
IO

JP
12

C
16

1
47

nF

G
N

D

Po
w

er
_D

ev
ic

e

TP32 V
D

D
6

A
D

C
_M

O
N

RS
TN

1
RS

TN
2

TW
N

W
D

O
ST

B
Y

W
D

I

N
C

R
17

3

N
C

R
17

6

N
C

R
17

7

N
C

R
17

8

N
C

R
18

2

N
C

R
18

3

N
C

R
18

5

RS
TN

1

TW
N

A
D

C
_M

O
N

ST
B

Y

W
D

I

W
D

O

PO
RS

T

PD
3

PD
4

PD
5

PD
6

PD
7

G
N

D

TP33

A
D

C
V

W
D

T

D
19

ST
PS

3L
40

-Y

G
N

D

RS
TN

2

10
k

R
18

6
10

k
R

18
7

10
k

R
18

8
10

k
R

18
9

10
k

R
19

0

UM2698
Board schematic

UM2698 - Rev 2 page 12/22



Figure 13. Board schematic: page 4
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Figure 14. Board schematic: page 5

V
_U

SB
1

U
SB

D
-

2
U

SB
D

+
3

ID
4

G
N

D
5

C
H

-G
N

D
6

C
H

-G
N

D
7

C
H

-G
N

D
8

C
H

-G
N

D
9

P1 U
SB

_M
IN

I_
B

G
N

D

G
N

DL3 60
oh

m
-5

00
m

A
 W

ur
th

  7
42

79
26

7

V_USB

U
SB

 -
U

SB
 +

V
IN

V
CI

O

N
ot

 A
ss

em
bl

ed

R
5

0R
V

CI
O

1
2

D
1 LE

D
 G

R
EE

N

1
2

D
2 LE

D
 G

R
EE

N

1
2

D
3 LE

D
 G

R
EE

N

R
6 1K R
10 1K R
11 1K

G
N

D

LE
D

_1

LE
D

_2

V
CI

O

N
ot

 A
ss

em
bl

ed

R
13

0R
LE

D
_1

U
SE

RI
O

_0

N
ot

 A
ss

em
bl

ed

R
14

0R
LE

D
_2

U
SE

RI
O

_1

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
12

SN
74

LV
C

1T
45

D
C

K

G
N

D

3V
3_

U
SB

R
15 4k

7
R

16 4k
7

G
N

D
G

N
DV

CI
O

SR
ST

#_
D

IR
SR

ST
#_

O
SR

ST
#_

U
SB

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
11

SN
74

LV
C

1T
45

D
C

K

G
N

D

3V
3_

U
SB

V
CI

O

TR
ST

#_
U

SB
TR

ST
#_

O

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
10

SN
74

LV
C

1T
45

D
C

K

G
N

D

3V
3_

U
SB

V
CI

O
TM

S_
D

IR
TM

S_
U

SB
TM

S_
IO

R
12 4k

7

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
7

SN
74

LV
C

1T
45

D
C

K

G
N

D

3V
3_

U
SB

V
CI

O

TD
O

_U
SB

TD
O

_I

G
N

D

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
6

SN
74

LV
C

1T
45

D
C

K

3V
3_

U
SB

V
CI

O

TD
I_

U
SB

TD
I_

O

G
N

D

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
5

SN
74

LV
C

1T
45

D
C

K

3V
3_

U
SB

TC
K

_O

G
N

D

V
CI

O

TC
K

_U
SB

G
N

D
1

O
SC

I
2

O
SC

O
3

V
PH

Y
4

G
N

D
5

R
EF

6

D
M

7
D

P
8

V
PL

L
9

A
G

N
D

10

G
N

D
11

V
C

O
R

E
12

TE
ST

13

R
ES

ET
#

14

G
N

D
15

A
D

B
U

S0
16

A
D

B
U

S1
17

A
D

B
U

S2
18

A
D

B
U

S3
19

V
CC

IO
20

A
D

B
U

S4
21

A
D

B
U

S5
22

A
D

B
U

S6
23

A
D

B
U

S7
24

A
CB

U
S0

26
A

CB
U

S1
27

A
CB

U
S2

28
A

CB
U

S3
29

A
CB

U
S4

30

G
N

D
25

V
CC

IO
31

A
CB

U
S5

32
A

CB
U

S6
33

A
CB

U
S7

34

B
D

B
U

S0
38

G
N

D
35

SU
SP

EN
D

#
36

V
C

O
R

E
37

B
D

B
U

S1
39

B
D

B
U

S2
40

B
D

B
U

S3
41

V
CC

IO
42

B
D

B
U

S4
43

B
D

B
U

S5
44

B
D

B
U

S6
45

B
D

B
U

S7
46

G
N

D
47

BC
B

U
S0

48
BC

B
U

S1
52

BC
B

U
S2

53
BC

B
U

S3
54

V
R

EG
O

U
T

49
V

R
EG

IN
50

G
N

D
51

BC
B

U
S4

55

V
CC

IO
56

BC
B

U
S5

57
BC

B
U

S6
58

BC
B

U
S7

59

PW
R

EN
#

60

EE
D

A
TA

61
EE

C
LK

62
EE

CS
63

V
C

O
R

E
64

U
1

FT
22

32
H

3V
3_

U
SB

G
N

D

V
_C

O
R

E

TP
2 3V

3 
U

SB

3V
3_

U
SB

3V
3_

U
SB

3V
3_

U
SB

V
_C

O
R

E

G
N

D
R

1 12
K

R
2

10
R

R
3

10
R

EE
CS

EE
C

LK
EE

D
A

TA R
4 1K

3V
3_

U
SB

TC
K

_O
TD

I_
O

TD
O

_I
TM

S_
IO

TM
S_

IO
R

TC
K

_I

LE
D

_1

TR
ST

#_
O

SR
ST

#_
O

SR
ST

#_
D

IR
TM

S_
D

IR
LE

D
_2

CS
1

SC
L

2
D

I
3

D
O

4

G
N

D
5

W
E

6
PR

E
7

V
CC

8
U

8

M
93

S4
6X

S

3V
3_

U
SB

R
9 2k

2
EE

D
A

TA

G
N

D

R
7

4k
7

EE
CS

G
N

D

R
8 4k
7

3V
3_

U
SB

EE
PR

E
EE

W
R

E
EE

D
A

TA
EE

C
LK

C
9

10
0n

F
C

10
10

0n
F

C
11

10
0n

F
C

17
10

0n
F

C
13

10
0n

F
C

14
10

0n
F

C
15

10
0n

F
C

16
10

0n
F

C
23

10
0n

F
C

24
10

0n
F

C
5

10
0n

F
C

7
10

0n
F

V
PH

Y
V

PL
L

U
SB

_O
SC

I
U

SB
_O

SC
O

U
SB

_V
CC

U
SB

_T
X

U
SB

_T
X

U
SB

_R
X

U
SB

_R
X

1.
8V

C
12

3.
3u

F

1.
8V

W
ur

th
 E

le
kt

ro
ni

k 
 7

42
79

26
7

W
ur

th
 E

le
kt

ro
ni

k

G
N

D

C
6

4.
7u

F
C

8
4.

7u
F

Fr
om

 F
TD

I 2
23

2H
 R

S2
32

 m
od

e:
Pi

n 
38

 T
X

D
, t

ra
ns

m
itt

er
 o

ut
pu

t
Pi

n 
39

 R
X

D
, r

ec
ei

ve
r i

np
ut

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
2

SN
74

LV
C

1T
45

D
C

K

A
3

G
N

D
2

V
CC

A
1

V
CC

B
6

D
IR

5
B

4

U
3

SN
74

LV
C

1T
45

D
C

K

G
N

D

3V
3_

U
SB

V
CI

O

D
IR

 L
O

W
 D

ire
ct

io
n 

B-
>A

D
IR

 H
IG

H
,  

D
ire

ct
io

n 
A

->
B

TX
D

R
X

D

N
/A

1 3

Y
1

12
M

H
Z

G
N

D

G
N

D

C
1

10
pF

C
2

10
pF

GND 1

V
ou

t
2

V
in

3
U

9
LD

11
17

S3
3T

R

C
3

10
0n

F
C

4
10

uF

V
PL

L
V

PH
Y

G
N

D
G

N
D

V
_C

O
R

E

Pl
ac

e 
cl

os
e 

to
V

R
EG

O
U

T 
pi

n

3V
3_

U
SB

G
N

D

G
N

D

FT
22

32
H

->
M

ic
ro

M
ic

ro
->

FT
22

32
H

G
N

D

3V
3_

U
SB

3V
3_

U
SB

V
CI

O

3V
3_

U
SB

3V
3_

U
SB

3V
3_

U
SB

3V
3_

U
SB

3V
3_

U
SB

74
27

92
67

LE
D

_2
32

_R
X

LE
D

_2
32

_T
X

1
2

D
4 LE

D
 G

R
EE

N

1
2

D
5 LE

D
 G

R
EE

N

R
17 22
0

R
18 22
0

3V
3_

U
SB

3V
3_

U
SB

LE
D

_2
32

_R
X

LE
D

_2
32

_T
X

C
22

10
0n

F

G
N

D

V
CI

O

C
19

10
0n

F
C

20
10

0n
F

C
18

10
0n

F

G
N

D

3V
3_

U
SB

R
X

D
TX

D
1 2 3 4

N
ot

 A
ss

em
bl

ed

JP
1

4 
H

EA
D

ER

V
CI

O

G
N

D

I/O
1

1
G

N
D

2
I/O

2
3

I/O
2

4
V

bu
s

5
I/O

1
6

U
4

U
SB

LC
6-

2S
C

6

U
SB

_V
CC

G
N

D

C
84

10
0n

F

U
SB

_V
CC

B
D

B
U

S4
B

D
B

U
S5

B
D

B
U

S6
B

D
B

U
S7

L1

60ohm-500mAWurth74279267

L2

60ohm-500mAWurth74279267

U
SB

_V
CC

74
LV

C
1T

45
 O

pe
ra

tio
n

U
SB

 <
->

 S
er

ia
l c

om
m

un
ic

at
io

n

U
SB

 v
irt

ua
l c

om
 p

or
t

L4 60
oh

m
-5

00
m

A
 W

ur
th

  7
42

79
26

7

4-
pi

n 
SM

D
 p

ac
ka

ge
, 1

/2
 m

ea
ns

 1
/3

 in
 re

al
 fo

ot
pr

in
t

2-
pi

n 
pa

ck
ag

e,
  1

/2
12

M
H

z 
cr

ys
ta

l

TD
I

1
G

N
D

2
TD

O
3

G
N

D
4

TC
K

5
G

N
D

6
EV

TI
7

nc
8

RS
T

9
TM

S
10

V
D

D
11

G
N

D
12

R
D

Y
13

JC
O

M
P

14

N
ot

 A
ss

em
bl

ed

J2 JT
A

G
_P

PC

G
N

D

10
k

R
12

8

G
N

DC
15

4
20

pF
V

D
D

5

TD
I_

U
SB

TC
K

_U
SB

V
IN

TD
O

_U
SB

SR
ST

#_
U

SB
TM

S_
U

SB
TR

ST
#_

U
SB

1 2 3 4 5 6 7 8

16 15 14 13 12 11 10 9

0R

RP
1

R
ES

PA
C

K
3

V
D

D
5

TM
S

TD
I

TD
O

TC
K

JC
O

M
P

G
N

D
_U

SB
G

N
D

PO
RS

T

TD
I

TD
O

TC
K

PO
RS

T
TM

S

JC
O

M
P

UM2698
Board schematic

UM2698 - Rev 2 page 14/22



5 Board layout

Figure 15. Assembly TOP

Figure 16. Inner 1
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Figure 17. Inner 2

Figure 18. Assembly BOTTOM
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6 Internal and external communication configuration

Figure 19. Internal and external communication configuration
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IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics – All rights reserved
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