
Features

• Operating supply voltage from 6 V to 28 V
• Central 2 stage charge pump 100 % duty cycle
• Full RDSon down to 6 V (normal level MOSFETs)
• Control of reverse battery protection MOSFET
• Charge pump current limited
• PWM operation up to 30 kHz
• SPI interface
• Current sense amplifier/free configurable
• Zero adjust for end of line trimming
• Power management: programmable free-wheeling
• Sensing circuitry of external MOSFETs with embedded thermal sensors

Description
EVAL-L99H02QF is an evaluation board designed for DC motor control in automotive
applications. It is composed by a motherboard and a daughterboard on which the
L99H02QF is pre-assembled.

The motherboard, based on STM8A microcontroller, provides the logic section for
monitoring and driving the L99H02QF assembled in the daughterboard.

With the aim to make the board usage and settings simpler, ST provides a dedicated
user-friendly software with a Graphic User Interface (GUI). This enables the user to
set L99H02QF parameters and registers, simultaneously showing real time device
diagnostic information like motor evolution, free-wheeling, board temperature and
much more.

Product status link

EVAL-L99H02QF

Product summary

Order code EVAL-L99H02QF

Reference L99H02QF
evaluation board

 L99H02QF evaluation board 

EVAL-L99H02QF
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1 Application schematics and layouts

1.1 L99H02QF daughterboard

Figure 1. L99H02QF daughterboard TOP layout
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Figure 2. L99H02QF daughterboard MID1 layer
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Figure 3. L99H02QF daughterboard MID2 layer
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Figure 4. L99H02QF daughterboard bottom layer
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Figure 5. L99H02QF daughterboard application schematic
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1.2 STM8 motherboard

Figure 6. STM8 motherboard TOP layer

Figure 7.  STM8 motherboard bottom layer
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Figure 8.  STM8 motherboard – I/O & body application schematic

1 1
2 2
3 3
4 4
5 5

P100

SPI

R261 R
R265 R
R270 R
R274 R

GND 2
6

ZD120D
ESDAxx

2
4

ZD120C
ESDAxx

2
3

ZD120B
ESDAxx

2
1

ZD120A
ESDAxx

GND

GND

GND

GND

R275 R
R271 R
R266 R
R262 R

SPI_MISO
SPI_MOSI
SPI_SCK

SPI_NSS

SPI_SCK
SPI_MOSI
SPI_MISO
SPI_NSS

SP
I_

SC
K

SP
I_

M
O

SI
SP

I_
M

IS
O

SP
I_

N
SS

PA3
PA4
PA5
PA6

PB0
PB1
PB2
PB3
PB4
PB5
PB6
PB7

PC1
PC2
PC3
PC4
PC5
PC6
PC7

PD0

PD2
PD3
PD4
PD5
PD6
PD7

PE0
PE1
PE2
PE3
PE4
PE5

PE6
PE7

PF0
PF3
PF4
PF5
PF6
PF7

PG0
PG1

PC0

CAN_TX
CAN_RX

LIN_UART_RX
LIN_UART_TX

NRST

CA
N

_T
X

CA
N

_R
X

LI
N

_U
A

RT
_T

X
LI

N
_U

A
RT

_R
X

1
2

P102

CAN

CAN_HI
CAN_LO1 12 2

P101

LIN

LIN

GND

JP100
LIN_PULL_UP

R239

1k

C128
C

GND

Tr_d100

ESDLIN
GND

R276 R

R202 R
R204 R

R194 R

R184 R
R182 R

R173 R
R171 R
R170 R

R149 R
USART_RX
USART_TX
USART_CX

R151 R
R153 R
R154 R

U
SA

RT
_R

X
U

SA
RT

_T
X

U
SA

RT
_C

X

PA3/TIM2_CC3

R146

RC100
C

ZD100
BZV55C5.1

GND GND

R145

R

R148

R

+5V

GND

R152

RC101
C

ZD101
BZV55C5.1

GND GND

R150

R
R155

R

+5V

GND

R163 R
R165 R
R167 R

R157

RC102
C

ZD102
BZV55C5.1

GND GND

R156

R
R158

R

+5V

GND

R160

RC104
C

ZD103
BZV55C5.1

GND

R159

R
R161

R

+5V

GND

R166

RC106
C

ZD104
BZV55C5.1

GNDGND

R164

R
R169

R

+5V

GND

R187

RC113
C

ZD107
BZV55C5.1

GND GND

R186

R
R189

R
GND

R174

RC109
C

ZD105
BZV55C5.1

GND GND

R172

R
R176

R

+5V

GND

R180

RC111
C

ZD106
BZV55C5.1

GND GND

R178

R
R183

R

+5V

GND

GND

+5V

R168 R

R175 R

R177 R
R179 R
R181 R

R185 R

R188 R

R191 R
R192 R

PC1(HS)/TIM1_CC1
PC2(HS)/TIM1_CC2
PC3(HS)/TIM1_CC3
PC4(HS)/TIM1_CC4

PD0(HS)/TIM3_CC2

PD2(HS)/TIM3_CC1
PD3(HS)/TIM2_CC2
PD4(HS)/TIM2_CC1

PD7/TLI

PE0/CLK_CCO
I2C_SCL
I2C_SDA

PE3/TIM1_BKIN

PE4_

Ext_10

Ex
t_

1
Ex

t_
2

Ex
t_

3
Ex

t_
4

Ex
t_

5
Ex

t_
6

Ex
t_

7
Ex

t_
8

Ex
t_

9

Ext_1
Ext_2
Ext_3
Ext_4
Ext_5
Ext_6
Ext_7
Ext_8

GND
+Vs_Ch_A

I2
C_

SC
L

I2
C_

SD
A

1

2

J102

CON_2

1

2

J103

CON_2

1

2

J107

CON_2

C103

C

C105

C

C107

C

C108

C

C120

C

C123

C

GND

GND

GND

GND

GND

GND

J109
DIP_6pin

LE
D

10
2

LE
D

10
6

LE
D

11
0

LE
D

10
7

LE
D

10
3

R240R R241R

R256R R257R
R258R R259R
R263R R264R
R267R R268R
R272R R273R

GND

R147 R NReset

N
Re

se
t

R193

RZD108
BZV55C5.1

GND

R190

R

R195

R
GND

+5V

C115
C

GND
R197

RZD109
BZV55C5.1

GND

R196

R
R198

R
GND

+5V

C118
C

GND
R200

RZD110
BZV55C5.1

GND

R199

R
R201

R
GND

+5V

C119
C

GND
R205

RZD111
BZV55C5.1

GND

R203

R
R206

R
GND

+5V

C122
C

GND
R212

RZD112
BZV55C5.1

GND

R209

R
R214

R
GND

+5V

C124
C

GND
R219

RZD113
BZV55C5.1

GND

R217

R
R220

R
GND

+5V

C125
C

GND
R234

RZD114
BZV55C5.1

GND

R233

R
R235

R
GND

+5V

C126
C

GND
R237

RZD115
BZV55C5.1

GND

R236

R
R238

R
GND

+5V

C127
C

GND

R208 R
R210 R
R211 R

R215 R
R216 R
R218 R

R162 R

IO
..B

U
S

C
O

M
M

U
N

IC
AT

IO
N

..B
U

S

Ex
t_

10

1

2

J104

CON_2

C112

C

GND

GND

C110

C

1

2

J105

CON_2

C116

C

GND

GND

C114

C

1

2

J106

CON_2

C117

C

C121

C

GND

GND

J108
DIP_6pin

R254R R255R
R252R R253R
R250R R251R
R247R R248R
R245R R246R
R243R R244R

LE
D

10
0

LE
D

10
4

LE
D

10
8

LE
D

10
1 LE

D
10

5

LE
D

10
9

LE
D

11
1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

P103
Header 15

Q103
BSS138

GND

LED113
LED_A

R277
R

Q104
BSS138

GND

LED114
LED_B

R278
R

Q105
BSS138

GND

LED115
LED_C

R279
R

Q102
BSS84

R281
R

LED116
LED_D

GND

Q100
BSS84

R242
R

LED112
SPI_CSN

GND

SP101
SP

SP100
SP

GND GND

R282
R

R280
R

PA3/TIM2_CC3

PC1(HS)/TIM1_CC1
PC2(HS)/TIM1_CC2
PC3(HS)/TIM1_CC3
PC4(HS)/TIM1_CC4
PD0(HS)/TIM3_CC2
PD2(HS)/TIM3_CC1
PD3(HS)/TIM2_CC2
PD4(HS)/TIM2_CC1
PD7/TLI
PE0/CLK_CCO
PE3/TIM1_BKIN

PH0(HS)

PC0/ADC_ETR

PH2_

PH7/TIM1_NCC1

PH4/TIM1_ETR
PH3_
PH2_
PH1(HS)
PH0(HS)

+5V_DB

LE
D

_A
LE

D
_B

LE
D

_C
LE

D
_D

LED_A
LED_B
LED_C
LED_D

B
TN

_C
O

M
B

TN
_A

B
TN

_B

B
TN

_C
O

M

B
TN

_A

B
TN

_B

IO
_C

O
N

_1
IO

_C
O

N
_2

IO
_C

O
N

_3
IO

_C
O

N
_4

IO
_C

O
N

_5
IO

_C
O

N
_6

IO
_C

O
N

_7
IO

_C
O

N
_8

IO
_C

O
N

_9
IO

_C
O

N
_1

0
IO

_C
O

N
_1

1
IO

_C
O

N
_1

2

IO
_C

O
N

_1
IO

_C
O

N
_2

IO
_C

O
N

_3
IO

_C
O

N
_4

IO
_C

O
N

_5
IO

_C
O

N
_6

IO
_C

O
N

_7
IO

_C
O

N
_8

IO
_C

O
N

_9
IO

_C
O

N
_1

0
IO

_C
O

N
_1

1
IO

_C
O

N
_1

2

GND

R101
R

+5V

R123
R

GND

R102
R

+5V

R124
R

GND

R103
R

+5V

R125
R

GND

R104
R

+5V

R126
R

GND

R105
R

+5V

R127
R

GND

R106
R

+5V

R128
R

GND

R107
R

+5V

R129
R

GND

R108
R

+5V

R130
R

GND

R109
R

+5V

R131
R

GND

R110
R

+5V

R132
R

GND

R111
R

+5V

R133
R

GND

R112
R

+5V

R134
R

GND

R113
R

+5V

R135
R

GND

R114
R

+5V

R136
R

GND

R115
R

+5V

R137
R

GND

R116
R

+5V

R138
R

GND

R117
R

+5V

R139
R

GND

R118
R

+5V

R140
R

GND

R119
R

+5V

R141
R

GND

R100
R

+5V

R122
R

GND

R120
R

+5V

R142
R

GND

GND

D100
D R144

R

R
22

1
R

R
22

2
R

R
22

3
R

R
22

4
R

R
22

5
R

R
22

6
R

R
22

7
R

R
22

8
R

R
22

9
R

R
23

0
R

R
23

1
R

R
23

2
R

ZD117

ZD122

ZD125

ZD119

ZD121 ZD123

ZD118

ZD126

ZD116

ZD124

ZD128

ZD127
GND

GND

GND

GND

GND

GND

GND

GND
GND

GND

GND

GND+5V_PERM +5V_PERM +5V_PERM +5V_PERM

+5V_PERM

+Vs_Ch_B

GND
I2C_SCL
I2C_SDA

+Vs_Ch_B
+Vs_Ch_A

+5V_PERM
+5V_DB

+Vs_PERM

PERIPHERIAL..BUS

EXPANDER..BUS

+Vs_PERM

+5V_PERM

+Vs_Ch_A

+Vs_Ch_B

+5V_DB +5V_DB

+5V_PERM

+Vs_Ch_B

+Vs_Ch_A

+Vs_PERM

Ch
ar

ge
pu

m
p

PH3_

PH5/TIM1_NCC3
PH6/TIM1_NCC2
PH7/TIM1_NCC1

PE4_

PC0/ADC_ETR

GND GND

USB_CB_2

USB_CB_3

Q101
BSS84

R249
R

+5V_PERM

R269
R

GND

1

2
3

T100
BC847

R260

R

GND

1
2
3
4
5
6
7
8
9

10

EXT_A1

Header 10

Ext_9

1
2
3
4
5
6
7
8
9

10

EXT_B1

Header 10

GND

PH4 R213 R PH4/TIM1_ETR

R121
R

+5V

R143
R

GND

+5V

+5V_PERM
+5V_DBA1

PB0/AIN0/TIM1_NCC1A3
PB1/AIN1/TIM1_NCC2A4
PB2/AIN2/TIM1_NCC3A5
PB3/AIN3A6
PB4/AIN4A7
PB5/AIN5A8
PB6/AIN6A9
PB7/AIN7A10
PE7/AIN8A11
PE6/AIN9A12

+5V_PermA2

PF0/AIN10A13
PF3/AIN11A14
PF4/AIN12A15
PF5/AIN13A16
PF6/AIN14A17
PF7/AIN15A18
PA3/TIM2_CC3A19

PC1(HS)/TIM1_CC1A21
PC2(HS)/TIM1_CC2A22
PC3(HS)/TIM1_CC3A23
PC4(HS)/TIM1_CC4A24
PD0(HS)/TIM3_CC2A25
PD2(HS)/TIM3_CC1A26
PD3(HS)/TIM2_CC2A27
PD4(HS)TIM2_CC1A28
PD7/TLIA29
PE0/CLK_CCOA30
PE3/TIM1_BKINA31
PE4A32

PC0/ADC_ETRA20

PH0(HS)A40 PH1(HS)A39 PH2A38 PH3A37 PH4/TIM1_ETRA36 PH5/TIM1_NCC3A35 PH6/TIM1_NCC2A34 PH7/TIM1_NCC1A33

PE
5/

SP
I_

N
SS

B
9

PC
5/

SP
I_

SC
K

B
10

PC
6/

SP
I_

M
O

SI
B

11
PC

7/
SP

I_
M

IS
O

B
12

PD
5/

LI
N

U
A

RT
_T

X
B

5
PD

6/
LI

N
U

A
RT

_R
X

B
6

PG
0/

C
A

N
_T

X
B

7
PG

1/
C

A
N

_R
X

B
8

PA
4/

U
SA

RT
_R

X
B

4
PA

5/
U

SA
RT

_T
X

B
3

PA
6/

U
SA

RT
_C

X
B

2

PE
1/

I2
C_

SC
L

B
13

PE
2/

I2
C_

SD
A

B
14

N
R

ES
ET

B
1

+5
V

_S
W

B
21

U
SB

_C
B

2
B

17
LI

N
_P

U
B

16

U
SB

_C
B

3
B

18

LI
N

B
15

B
TN

_C
O

M
B

22

C
A

N
_H

I
B

19

B
TN

_A
B

23

C
A

N
_L

O
B

20

B
TN

_B
B

24
LE

D
1

B
25

LE
D

2
B

26
LE

D
3

B
27

LE
D

4
B

28
IO

_C
O

N
1

B
29

Out 12 C1Out 12 C2Out 11 C3Out 11 C4Out 10 C5Out 10 C6Out 9 C7Out 9 C8Out 8 C9Out 8 C10Out 8 C11Out 8 C12Out 7 C13Out 7 C14Out 7 C15Out 7 C16Out 6 C17Out 6 C18Out 6 C19Out 6 C20Out 5 C21Out 5 C22Out 5 C23Out 5 C24Out 4 C25Out 4 C26Out 4 C27Out 4 C28Out 3 C29Out 3 C30Out 3 C31Out 3 C32Out 2 C33Out 2 C34Out 2 C35Out 2 C36Out 1 C37Out 1 C38Out 1 C39Out 1 C40

C
P

D
1

V
s_

Pe
r

D
2

V
S_

B
D

3
V

s_
B

D
4

V
s_

B
D

5
V

s_
B

D
6

V
s_

B
D

7
V

s_
B

D
8

V
s_

B
D

9
V

s_
B

D
10

V
s_

B
D

11
V

s_
B

D
12

V
s_

B
D

13
V

s_
B

D
14

V
s_

B
D

15
V

s_
B

D
16

V
s_

A
D

17
V

s_
A

D
18

V
s_

A
D

19
G

N
D

_V
IP

D
20

G
N

D
D

21
G

N
D

D
22

G
N

D
D

23
G

N
D

D
24

G
N

D
D

25
G

N
D

D
26

G
N

D
D

27
G

N
D

D
28

G
N

D
D

29
G

N
D

D
30

ex
t1

0
D

31
ex

t9
D

32
ex

t8
D

33
ex

t7
D

34
ex

t6
D

35
ex

t5
D

36
ex

t4
D

37
ex

t3
D

38
ex

t2
D

39
ex

t1
D

40

IO
_C

O
N

2
B

30
IO

_C
O

N
3

B
31

IO
_C

O
N

4
B

32
IO

_C
O

N
5

B
33

IO
_C

O
N

6
B

34
IO

_C
O

N
7

B
35

IO
_C

O
N

8
B

36
IO

_C
O

N
9

B
37

IO
_C

O
N

10
B

38
IO

_C
O

N
11

B
39

IO
_C

O
N

12
B

40

Daughterboard Socket
STM8UB_DB

PH6/TIM1_NCC2
PH5/TIM1_NCC3

PA
3/

TI
M

2_
CC

3

PC
1(

H
S)

/T
IM

1_
C

C1

PC
2(

H
S)

/T
IM

1_
C

C2

PC
3(

H
S)

/T
IM

1_
C

C3

PC
4(

H
S)

/T
IM

1_
C

C
4

PD
0(

H
S)

/T
IM

3_
CC

2

PD
2(

H
S)

/T
IM

3_
CC

1

PD
3(

H
S)

/T
IM

2_
CC

2

PD
4(

H
S)

/T
IM

2_
CC

1

PD
7/

TL
I

PE
0/

CL
K

_C
C

O

PE
3/

TI
M

1_
B

K
IN

PH
7/

TI
M

1_
N

C
C

1

PH
4/

TI
M

1_
ET

R

PH
3_

PH
1(

H
S)

PH
0(

H
S)

PE
4_

PC
0/

A
D

C_
ET

R

PH
6/

TI
M

1_
N

C
C

2

PH
5/

TI
M

1_
N

C
C

3

PH
2_

EX_PI0
EX_PI1
EX_PI2
EX_PI3
EX_PI4
EX_PI5
EX_PI6 1

2
3
4
5
6
7
8
9
10

EXT_A2

Header 10

1
2
3
4
5
6
7
8
9
10

EXT_B2

Header 10

SPI_MISO
SPI_MOSI
SPI_SCK

+Vs_Ch_B
+Vs_Ch_A

+5V_PERM
+5V_DB

+5V_SW +5V_SW

+5V_SW

+5V_SW

EX_ICC_DATA / SWIM
EX_ICC_CLOCK
EX_ICCSEL/VPP

EX_ICC_RESET

+Vs_PERM +Vs_PERM

+5V_SW

LIN

C
A

N
_H

I
C

A
N

_L
O

Default value = 1

Default value = 1

J100

J101

PH0
PH1
PH2
PH3

PH5
PH6
PH7

R207 R
PH1(HS)

+Vs_PERM

LE
D

11
8

LE
D

12
4

LE
D

12
7

LE
D

11
7

LE
D

12
1

LE
D

12
8

LE
D

11
9

LE
D

12
3

LE
D

12
6

LE
D

12
0

LE
D

12
5 LE

D
12

2

EVAL-L99H02QF
STM8 motherboard

DB4546 - Rev 2 page 8/13



Figure 9.  STM8 motherboard – STM8 & supply application schematic
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Figure 10. STM8motherboard USB interface application schematic
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