
EVAL-L99UDL01 motherboard

EVAL-L99UDL01 daughterboard

Features
• Board functionality based on L99UDL01, universal door lock for automotive

applications:
– 6 integrated fully protected 0.09 Ω half bridges
– PWM current regulation up to 25 kHz
– integrated half bridges can be fully independent or paralleled up to three in

parallel
– 2 stage charge pump for low-voltage operation
– 2 external half-bridge drivers
– 10-bit digital current feedback (via SPI) for load integrity check
– TQFP64L exposed pad package

• Board reverse battery protection with STD95N4F3 Power MOSFET
• Input operating voltage range through mother board connector: from 6 V to 26 V

for microcontroller powered by 5V LDO motherboard; from 6 V to 18 V for
microcontroller powered by 3.3V LDO motherboard

• Output current up to 24 A DC
• Motherboard size: 144 mm length x 81 mm width
• Daughterboard size: 113.4 mm length x 69.7 mm
• All ST components are automotive-grade qualified
• The referenced device L99UDL01 can be adapted to most central door lock

configurations.

Applications
• Central door lock systems from body control modules driving all door lock

actuators

Description
The EVAL-L99UDL01 evaluation board is designed to demonstrate the centralized
control of all the locks available in a car by means of the L99UDL01 device.

The board is composed by a motherboard and a daughterboard. The motherboard,
which is based on the SPC560B54 microcontroller, provides the logic section for
monitoring and driving the L99UDL01 device assembled on the daughterboard.

With the aim of facilitating the use and configuration of the board, STMicroelectronics
provides a dedicated user-friendly software with a graphic user interface (GUI). This
GUI enables the user to set the L99UDL01 control parameters and at the same time
shows real time diagnostics information as current output and battery voltage
monitoring.

Product status link

EVAL-L99UDL01

Product summary

Order code EVAL-L99UDL01

Related devices
L99UDL01

motherboard and
daughterboard

Universal door lock demonstration board based on L99UDL01

EVAL-L99UDL01

Data brief

DB4100 - Rev 1 - December 2019
For further information contact your local STMicroelectronics sales office.

www.st.com

https://www.st.com/en/product/EVAL-L99UDL01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4100
https://www.st.com/en/product/EVAL-L99UDL01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4100


1 Application schematics and layout

1.1 Overall application diagram

Figure 1. L99UDL01 evaluation board overall application diagram

EVAL-L99UDL01
Application schematics and layout
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1.2 EVAL-L99UDL01 motherboard

Figure 2. EVAL-L99UDL01 motherboard top layer

Figure 3. EVAL-L99UDL01 motherboard bottom layer

EVAL-L99UDL01
EVAL-L99UDL01 motherboard
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1.3 EVAL-L99UDL01 daughterboard

Figure 5. EVAL-L99UDL01 daughterboard top layer

EVAL-L99UDL01
EVAL-L99UDL01 daughterboard
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Figure 6. EVAL-L99UDL01 daughterboard bottom layer

EVAL-L99UDL01
EVAL-L99UDL01 daughterboard

DB4100 - Rev 1 page 6/12



Fi
gu

re
 7

. D
au

gh
te

rb
oa

rd
 s

ch
em

at
ic

11

22

33

44

D
D

C
C

B
B

A
A

Ti
tle

N
um

be
r

Re
vi

si
on

Si
ze A
4

D
at

e:
12

/1
7/

20
19

Sh
ee

t 
of

Fi
le

:
C:

\U
se

rs
\..

\L
99

U
D

L0
1 

V
2.

0.
0.

Sc
hD

oc
D

ra
w

n 
By

:

C5 100nF

C8 100nF

C6
100nF

R1
2

10
K

2

1

3 T5ST
D

95
N

4F
3

D
2

L4
44

8

R1
1

10
K PG

N
D

V
S G

N
D

C9 1uF
DO
DI
CSN
SCK

V
D

D

C1
8

22
0u

F 
50

V

PG
N

D

1 2 3 4 5 6 7 8 9

S1 Header9

CS
N

SC
K

D
I

D
O

G
N

D

R8
1K

R9
1K

R7
1K

R5
1K

PG
N

D

PG
N

D

PG
N

D

PG
N

D

PG
N

D

PG
N

D

PG
N

D

V
D

D

M
B

 C
O

N
N

EC
TO

R

V
s

C
15

G
N

D
C

14
5V

_D
B

C
13

5V
_p

er
m

C
12

5V
_u

c
C1

1

Re
se

t
C1

PB
0/

G
PI

O
_A

C2
PB

1/
G

PI
O

_B
C3

PB
2

C4
PB

3
C5

PB
4

C6
PB

5
C7

PB
12

C8
PB

13
C9

PB
14

C
10

V
ba

t
C

16

CO
N

1C

D
B_

SP
C_

U
N

IB
O

_D
IN

41
61

2_
4x

16

PA
1

A
2

PA
2

A
3

PA
3

A
4

PA
4

A
5

PA
5

A
6

PA
6

A
7

PA
7

A
8

PA
8

A
9

PA
9

A
10

PA
10

A
11

PA
11

A
12

PA
12

A
13

PA
13

A
14

PA
14

A
15

PA
15

A
16

PA
0

A
1

CO
N

1A

D
B_

SP
C_

U
N

IB
O

_D
IN

41
61

2_
4x

16

PD
1/

G
PI

O
_D

B2
PD

2
B3

PD
3

B4
PC

2
B5

PC
3

B6
PC

4
B7

PC
5

B8
PC

10
B9

PC
11

B
10

PE
5

B1
1

PE
6

B
12

PE
7

B
13

PB
6

B
14

PB
7

B
15

PB
15

B
16

PD
0/

G
PI

O
_C

B1
CO

N
1B

D
B_

SP
C_

U
N

IB
O

_D
IN

41
61

2_
4x

16

EN D
O

D
I

SC
K

CS
N

D
O

U
T

PG
N

D
G

N
D

G
N

D

PD
7

D
15

PD
6

D
14

PD
5

D
13

PD
4

D
12

D
11

G
N

D
D

1
PC

12
D

2
PC

13
D

3
PC

14
D

4
PC

15
D

5
D

6
D

7
G

N
D

D
8

D
9

D
10

G
N

D
D

16

CO
N

1D

D
B_

SP
C_

U
N

IB
O

_D
IN

41
61

2_
4x

16

1
2

LE
D

1
G

re
en

G
N

D
1 PA

8

1

TP
14

SP
I C

O
N

N
EC

TO
R

DOUT
EN

V
BA

T

V
BA

T

V
D

D

5V
 L

D
O

 V
R

EG

L9
9U

D
L0

1 
D

au
gh

te
r B

oa
rd

2.
0.

0
1

1

Vi
n

1

2

Vo
ut

3

G
N

D

V
R1

L5
15

0B
N PG

N
D

V
BA

T

C1
4

22
0n

F
C

15
22

0n
F

C1
2

10
uF

1 2

P5

Po
w

er
 S

up
pl

y
Tr

_d
1

SM
A

J4
0C

A

G
N

D
PG

N
D

PG
N

D

V
BA

T

PO
W

ER
 S

U
PP

LY

JP1

2

1

3T4

STD95N4F3

2

1

3T3

STD95N4F3

2

1

3

T2
ST

D
95

N
4F

3

2

1

3

T1
ST

D
95

N
4F

3

PG
N

D

V
S

V
S

SR
C_

EX
T2

_H
S

SR
C_

EX
T1

_M
O

S

V
S

V
S

V
S

V
S

V
S

V
S

O
U

T1

O
U

T2

O
U

T3
O

U
T4

O
U

T5

O
U

T6

OUT1

OUT2
OUT3

OUT4

OUT5

OUT6

M
O

TO
R

S 
C

O
N

N
EC

TO
R

S

D
1

G
F1

B

C
17

10
0n

F
R1

5

22
K

R1
4

3K
9

PG
N

D

V
S_

SE
N

SE

V
S_

SE
N

SE

1

TP
20

G
N

D

1

TP
1

G
N

D

1

TP
4

G
N

D

1

TP
19

G
N

D

PG
N

D

R4
1K

R3
1K

EN D
O

U
T

V
S_

SE
N

SE

EX
TE

R
N

A
L 

H
A

LF
 B

R
ID

G
ES

 C
O

N
N

EC
TO

R
S

SR
C_

EX
T1

_M
O

S
SR

C_
EX

T2
_L

S

SR
C_

EX
T2

_H
S

SR
C_

EX
T2

_L
S

1TP
10

1

TP
12

1TP
9

1TP
7

R
16

1K

C2
0

10
0n

F

PG
N

D

1

TP
6

O
U

T1

1

TP
5

O
U

T2

1

TP
2

O
U

T3

1

TP
15

O
U

T6 1

TP
17

O
U

T5 1

TP
18

O
U

T4

1

TP
8

EX
T1

1

TP
16

EX
T2

_H
S

1

TP
11

EX
T2

_L
S

1
2
3
4
5
6

P2
O

U
T_

SR
C_

EX
T1

1
2
3
4
5
6

P3
O

U
T_

SR
C_

EX
T2

1
2
3
4
5
6

P1 O
U

T1
-2

-3

1
2
3
4
5
6

P4
O

U
T4

-5
-6

C3 22
nF

C1 22nF

C
10 22

nF

PG
N

DC16 22nF

C2
22nF

C13
22nF C4 22

nF

C7 22
nF

PG
N

D
C1

1
22

nF

PG
N

D

22
0u

F 
50

V
 (N

P)

C
19 1

TP
13

C3V3

C3
V

3

1

2

3

J1

1

2

3

J2

R
13

0R

M
O

RS
ET

TO
 5

.0
8m

m

5A 5A 5A
5A5A5A

30
A

30
A

30
A

-A
ll 

10
0V

 c
ap

ac
ito

rs

2

1

3
Q

1
BC

84
7

V
S1

_2
1

O
U

T1
_1

2
O

U
T1

_2
3

G
N

D
1_

1
4

G
N

D
1_

2
5

V
S2

_1
6

V
S2

_2
7

O
U

T2
_1

8
O

U
T2

_2
9

G
N

D
2_

1
10

G
N

D
2_

2
11

V
S3

_1
12

V
S3

_2
13

O
U

T3
_1

14
O

U
T3

_2
15

G
N

D
3_

1
16

GND3_2 17
GNDEXT1 20
GATEL1 21
SRC1 22
GATEH1 23
DRN1 24
GNDEXT2 25
GATEL2 26
SRC2 27
GATEH2 28
DRN2 29
GND 30
EN_OUT 18
DOUT 19
NC 31
VS4_1 32

V
S4

_2
33

O
U

T4
_1

34
O

U
T4

_2
35

G
N

D
4_

1
36

G
N

D
4_

2
37

V
S5

_1
38

V
S5

_2
39

O
U

T5
_1

40
O

U
T5

_2
41

G
N

D
5_

1
42

G
N

D
5_

2
43

V
S6

_1
44

V
S6

_2
45

O
U

T6
_1

46
O

U
T6

_2
47

G
N

D
6_

1
48

GND6_249 SCK50 CSN51 DI52 DO53 VDD54 C3V355 GND56 NC57 VS58 CP2-59 CP2+60 CP_OUT61 CP1+62 CP1-63 VS1_164

U
1

L9
9U

D
L0

1

R2
0R

R1
0R

R6
0R

R
10

0R

1
F1

1
F2

R1
7

10
0K

V
S

G
N

D

EVAL-L99UDL01
EVAL-L99UDL01 daughterboard

DB4100 - Rev 1 page 7/12



2 Demonstration software

A software graphical user interface (GUI) used for an easy demonstration of the L99UDL01 features is delivered
upon customer request.

Figure 8. Main window of EVAL-L99UDL01 graphical user interface

EVAL-L99UDL01
Demonstration software
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3 System requirements

• Windows OS (XP, 7, 8, 10)
• USB type B

EVAL-L99UDL01
System requirements
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Revision history

Table 1. Document revision history

Date Version Changes

11-Dec-2019 1 First release.
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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.

© 2019 STMicroelectronics – All rights reserved
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