
Introduction
The EVAL-L9788 is an evaluation board designed to provide the user with a set of info tools for the evaluation of the product
L9788, a multifunction IC for automotive engine management system. The board provides all the main input/output capabilities
needed to drive all the supported loads and to interface with sensors providing diagnostic functionalities.
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1 Hardware description

The EVAL-L9788 board provides maximum flexibility, giving access to all pins to simplify the evaluation and the
debug phase of the device.

1.1 Block diagram

Figure 1. Application block diagram
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2 L9788 block diagram

Figure 2. L9788 Block diagram
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3 L9788 pinout and pin description

Figure 3. Pinout diagram
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Table 1. Pin descriptions

Pin Number Name Function

1 FLW_IN_P Flying wheel inputs voltage positive

2 FLW_IN_N Flying wheel inputs voltage negative

3 FLW_OUT Flying wheel output voltage

4 LIN_TX LIN data input

5 LIN_RX LIN data output

6 LIN LIN driver output
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Pin Number Name Function

7 VB_STBY Standby function supply voltage

8 VSENSE4_MON Tracking sensor supply monitor

9 KEY_IN Key signal input

10 WAKE_IN wake up signal input

11 MRD Main relay drivers outpour voltage

12 INJ3 Injector Driver output voltage

13 INJ34_PGND Ground

14 INJ4 Injector Driver output voltage

15 STR1_DRN Configurable high/low side drain voltage

16 STR1_SRC Configurable high/low side source voltage

17 STR2_SRC Configurable high/low side source voltage

18 STR2_DRN Configurable high/low side drain voltage

19 STR3_DRN Configurable high/low side drain voltage

20 STR3_SRC Configurable high/low side source voltage

21 LED1 LED Driver output voltage

22 LED2 LED Driver output voltage

23 GND Ground

24 WDA Watchdog output

25 RSTN Reset output for VDD5

26 SEO_OUT SEO output pin

27 VDD_IO Dedicated supply for FLW_OUT, MSC_DO,LIN_RX, CAN_RX

28 MSC_DO MSC digital I/O vloltage

29 INJ_ENA Enable pin for injector driverPower

30 EN_N enable signals

31 EN_P enable signals

32 IGN1 Ignition pre-driver output voltage

33 IGN2 Ignition pre-driver output voltage

34 RLY1 Relay Driver output voltage

35 RLY2 Relay Driver output voltage

36 INJ1 Injector Driver output voltage

37 INJ1_PGND Ground

38 INJ2_PGND Ground

39 INJ2 Injector Driver output voltage

40 RLY3 Relay Driver output voltage

41 RLY4 Relay Driver output voltage

42 RLY5 Relay Driver output voltage

43 IGN3 Ignition pre-driver output voltage

44 IGN4 Ignition pre-driver output voltage

45 MSC_EN MSC digital I/O voltage

46 MSC_CK_P MSC digital I/O voltage
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Pin Number Name Function

47 MSC_CK_N MSC digital I/O voltage

48 MSC_DI_P MSC digital I/O voltage

49 MSC_DI_N MSC digital I/O voltage

50 GND1 Power ground

51 PRD5_GATE General purpose pre-drivers gate voltage

52 PRD5_DRN General purpose pre-drivers feedback voltage

53 PRD4_DRN General purpose pre-drivers feedback voltage

54 PRD4_GATE General purpose pre-drivers gate voltage

55 PRD2_GATE General purpose pre-drivers gate voltage

56 PRD2_DRN General purpose pre-drivers feedback voltage

57 PRD3_DRN General purpose pre-drivers feedback voltage

58 PRD3_GATE General purpose pre-drivers gate voltage

59 PRD1_GATE General purpose pre-drivers gate voltage

60 PRD1_DRN General purpose pre-drivers feedback voltage

61 IGN6 Ignition pre-driver output voltage

62 IGN5 Ignition pre-driver output voltage

63 SOL2 Valve Driver output voltage

64 SOL12_PGND Ground

65 SOL1 Valve Driver output voltage

66 VSENSE3 5 V tracking sensor supply output voltage

67 VSENSE2 5 V tracking sensor supply output voltage

68 VSENSE1 5 V tracking sensor supply output voltagetracking sensor supply Monitor

69 VPRE Buck output voltage

70 PDR_GND Ground pin for predriver supply feedback input

71 AD_TEST AD test pin

72 VDD5_IN 5 V regulator feedback voltage

73 VDD5_GATE 5 V linear regulator pre-driver output

74 RSTC Reset output for VDDIO supply

75 GND Ground

76 Boost_G Boost LS gate voltage

77 VBAT_Sense Battery supply voltage

78 VB_IN Battery supply voltage

79 CP Charge pump

80 Buck_C_BST Bootstrap capacitor pin

81 Buck_SW Buck switching pin

82 VB_IN_SW Battery BUCK supply voltage

83 CURR_Sense_O2H2 O2heater drivers output current value

84 O2H2_PGNDA Ground

85 O2H2B_PGNDB O2H2B Driver output voltage

86 O2H2A Driver output voltage
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Pin Number Name Function

87 O2H2_PGNDA Ground

88 O2H1_PGNDB Ground

89 O2H1B Driver output voltage

90 O2H1A O2H1A Driver output voltage

91 O2H1_PGNDA Ground

92 VDD_CAN CAN Supply 5 V

93 CURR_Sense_O2H1 O2heater drivers output current value

94 CANH CANH output

95 CANL CANL output

96 CAN_RX CAN RX data output

97 GND Ground

98 CAN_TX CAN TX data input

99 VB_CAN CAN Enable Signal

100 GND_CAN Ground CAN
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4 Board layout

Figure 4. Board front layout
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Figure 5. Board back layout
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Figure 6. Board front view
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5 Jumpers and connectors

5.1 Mother board jumpers and connectors

Table 2. Mother board jumpers and connectors

Name Description Type

J1J1 Main battery input Screw connector

J2

1. VDD5 output
2. VTRK1 output
3. VTRK2 output
4. VTRK3 output

Multi screw connector

J3

1. MRD output
2. WAKE IN input
3. KEY IN input
4. VTRK external monitoring input
5. VB stby input

Multi screw connector

J4

Ignition output 1..6
1. IGN1
2. IGN2
3. IGN3
4. IGN4
5. IGN5
6. IGN6

Multi screw connector

J5

Pre-driver output 1…5
1. DRN1
2. DRN2
3. DRN3
4. DRN4
5. DRN5

Multi screw connector

J6

Starter relay output 1…8:
1. Battery
2. STR1_DRN
3. STR1_SRC
4. STR2_DRN
5. STR2_SRC
6. STR3_DRN
7. STR3_SRC
8. GND

Multi screw connector

J7
Injector output 1..2
1. INJ1
2. INJ2

Multi screw connector

J8
Injector output 3..4
1. INJ3
2. INJ4

Multi screw connector
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Name Description Type

J9

Relay output 1..5
1. RLY1
2. RLY2
3. RLY3
4. RLY4
5. RLY5

Multi screw connector

J10

Lambda heater output 1..4
1. O2H1
2. Not Connected
3. O2H2
4. Not Connected

Multi screw connector

J11
Led Output 1..2
1. LED1
2. LED2

Multi screw connector

J12
Solenoid driver output 1..2
1. SOL1
2. SOL2

Multi screw connector

J13

LIN/CAN Network connector
1. LIN
2. GND
3. CANL
4. CANH

Pin strip

J14

Flywheel sensor input connector
1. GND
2. E_F_DGH: Positive Hall sensor input

(please set JP21 accordingly)
3. E_F_DGA: Positive variable reluctance

sensor input (please set JP21
accordingly)

4. E_F_DGB: Negative variable reluctance
sensor input (please set JP22
accordingly)

Multi screw connector

J15 Microcontroller connector 4x36 multipin connector

JUMPERS

JP1 Wake-in jumper
Closed : Wake-in asserted

Open: Wake in not asserted

JP2 VB_STBY jumper
Closed : VB_STBY connected to battery

Open: VB_STBY not connected to battery

JP3 IGN2 output selector

3 way jumper:

1-2: L9788 IGN2 output connected externally by 50 ohm resistor

2-3: L9788 IGN2 output connected to IGBT gate

JP4 IGN3 output selector

3 way jumper:

1-2: L9788 IGN3 output connected externally by 50 ohm resistor

2-3: L9788 IGN3 output connected to IGBT gate

JP5 IGN4 output selector

3 way jumper:

1-2: L9788 IGN4 output connected externally by 50 ohm resistor

2-3: L9788 IGN4 output connected to IGBT gate

UM2582
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Name Description Type

JP6 IGN5 output selector

3 way jumper:

1-2: L9788 IGN5 output connected externally by 50 ohm resistor

2-3: L9788 IGN5 output connected to IGBT gate

JP7 IGN6 output selector

3 way jumper:

1-2: L9788 IGN6 output connected externally by 50 ohm resistor

2-3: L9788 IGN6 output connected to IGBT gate

JP8 IGN1 output selector

3 way jumper:

1-2: L9788 IGN1 output connected externally by 50 ohm resistor

2-3: L9788 IGN1 output connected to IGBT gate

JP9 SEO_INJ jumper
Closed : SEO_INJ connected to INJ_ENA

Open : SEO_INJ not connected to INJ_ENA

JP11 EN_P jumper
Closed : EN_P asserted

Open : EN_P not asserted

JP12 EN_N jumper
Closed : EN_N asserted

Open : EN_N not asserted

JP13 VDD_CAN jumper
Closed: VDD_CAN connected to 5 V, CAN transceiver is powered

Open: VDD_CAN not connected to 5 V, CAN transceiver is not
powered

JP14 CAN interface digital input level selector

3 ways jumper:

1-2: 5 V interface

2-3: 3.3 V interface

JP15 CAN enable jumper

Closed: VB_CAN connected to VB_STBY, CAN transceiver is
enabled

Open: VB_CAN not connected to VB_STBY, CAN transceiver is
disabled

JP16 CAN_TX jumper
Closed: CAN_TX is connected to the microcontroller connector
(J15)

Open: CAN_TX is floating

JP17 CAN_RX jumper
Closed: CAN_RX is connected to the microcontroller connector
(J15)

Open: CAN_RX is floating

JP18 Lin Master/Slave selector

3 ways jumper:

1-2: LIN configured as master

2-3: LIN configured as slave

JP19 LIN_TX jumper
Closed: LIN_TX is connected to the microcontroller connector (J15)

Open: LIN_TX is floating

JP20 LIN_RX jumper
Closed: LIN_RX is connected to the microcontroller connector (J15)

Open: LIN_RX is floating

JP21 Flywheel sensor positive input selector

3 ways jumper:

1-2: Magnetic reluctance sensor positive input

2-3: Hall sensor

UM2582
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Name Description Type

JP22 Flywheel sensor negative input selector

3 ways jumper:

1-2: Magnetic reluctance sensor negative input

2-3: Hall sensor polarization

JP23 CAN Ground Jumper
Closed : CAN ground connected to ground

Open: CAN ground floating

JP24 VPRE fault simulator
Closed: VPRE correctly connected to BUCK output

Open: VPRE floating

S1 Key-In switch
ON: KEY-IN asserted

OFF: KEY-IN not asserted

Figure 7. Microcontroller connector
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5.2 Default jumpers setting

Table 3. Jumpers configuration

Name Description Configuration

JP1 Wake-in not asserted Open

JP4 IGN3 output connected to IGBT gate 2-3

JP5 IGN4 output connected to IGBT gate 2-3

JP6 IGN5 output connected to IGBT gate 2-3

JP7 IGN6 output connected to IGBT gate 2-3

JP8 IGN1 output connected to IGBT gate 2-3

JP9 SEO_INJ not connected to INJ_ENA Open

JP11 EN_P asserted Closed

JP12 EN_N asserted Closed

JP13 VDD_CAN connected to 5V, CAN transceiver is powered Closed

JP14 CAN interface digital input level 5V interface 1-2

JP15 CAN transceiver is enabled Closed

JP16 CAN_TX TX is connected to the microcontroller connector (J15) Closed

JP17 CAN_RX TX is connected to the microcontroller connector (J15) Closed

JP18 LIN configured as master 1-2

JP19 LIN_TX is connected to the microcontroller connector (J15) Closed

JP20 LIN_RX is connected to the microcontroller connector (J15) Closed

JP21 Flywheel sensor Magnetic reluctance sensor positive input 1-2

JP22 Flywheel sensor Magnetic reluctance sensor negative input 1-2

JP23 CAN ground connected to ground Closed

JP24 VPRE correctly connected to BUCK output Closed

S1 Key-In switch ON: KEY-IN asserted OFF: KEY-IN notasserted

5.3 Getting started

5.3.1 Start up
1. Configure all the jumper according to Table 3. Jumpers configuration;
2. Connect a Power supply to JP1 respecting the right polarity;
3. Configure the power supply connected to J1 to 13.5 V ;
4. Switch on the power supply;
5. Switch ON S1 (Key-in) to enable the device;
6. For further information connect a µC and follow the related documentation to check the internal register

status of L9788.
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Appendix A L9788 Evaluation board schematics

Figure 8. EVAL-L9788 regulators schematic diagram
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Figure 9. EVAL-L9788 drivers schematic diagram
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Figure 10. EVAL-L9788 interface schematic diagram

FLW_IN_P1

FLW_IN_N2
FLW_OUT 3

LINTX4
LINRX5 LIN 6

CANTX98
CANRX96 CANH 94CANL 95V

B
_C

A
N

99

G
N

D
_C

A
N

10
0

TESTMODE123
TESTMODE375

V
D

D
_C

A
N

92

RSTN25
RSTC74

AD_TEST71

V
D

D
IO

27

U1C
L9788

JP17 CAN_RX
JP16 CAN_TX

C65
4.7nF

GND

R54
60R

R55
60R

JP20 LIN_RX
JP19 LIN_TX

C69

470pF

C70

470pF

R58
10K 1%

R61
10K 1%

C66
100pF / 1.5nF

C71
100pF / 1.5nF

R60
33K

R59
33K

C68
100nF

C67
470pF

GND

GND GND GND

E_F_DGA

E_F_DGB

FLW_OUT

1
2
3
4

J13

CAN/K/LIN

CANL
CANH

CANL
CANH

LIN

LIN

JP21

FLW_IN_P

JP22

FLW_IN_N

R64
33K

R65
33K

GND

VDD5
R63

27KC72
1nF

GND

R62
27K

VTRK1

E_F_DGH
GND

VDD5
VB_STBY VDD5

1
2
3
4

J14

VRS/Hall

GND

E_F_DGA
E_F_DGB

E_F_DGH

TESTMODE1
TESTMODE3

AD_TEST

RSTN
RSTC

LIN_TX
LIN_RX

CAN_TX
CAN_RX

FLW_OUT

C63
220pF

D19
BAS40

R56
1k

C64
1nF

GND

JP18

LIN  Master/Slave

TP69
LIN

VBAT

JP14

VDDIO
3V3_EXT

GND

TP68 RSTC
TP67 RSTNR57 1K

C62

100nF

C60

100nF

C61

100nF

JP15 VB_CAN
JP13 VDD_CAN

GND

VDDIO

GND

TP72
E_F_DGA

TP73
E_F_DGB

R87
10K

R88
10K

C75

47pF

C76

47pF

GND GND

TP75 CANL
TP77 CANH

L3

ACT45B-101

3
1

D24A

2
3

D24B

R850

R86 0

GND

3
1

D25A

GND

JP23
GND_CAN

TP70 TESTMODE3

GADG2404191535PS

Figure 11. EVAL-L9788 MCU connector schematic diagram
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