
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

A

B

C

D

E

F

G

H

I

J

K

A

B

C

D

E

F

G

H

I

J

K

Date: 2022-12-04
KiCad E.D.A.  kicad (6.0.9)

Rev: ASize: A1
Id: 1/1

Title: AlphaECU 8chan powered by rusEFI
File: alphax_8ch.kicad_sch
Sheet: /
rusEFI

GND

K 1A2

D29
B5819W

+12V_RAW

GND

1

2
3

Q11
AO3400A

GND

IN 1

D
2

S
3

Q42
VND7NV04TR-E

GND

C61 1n

1 2

3D60 BAT54S

1

2
3

Q10
AO3400A

IN 1

D
2

S
3

Q41
VND7NV04TR-E

+12V_RAW

GND

+5V

Thresh_IN E1

OUT_A E2

OUT E3

V5_INE4

GNDG

VR-W1
VR+W2

M3 Module-vr-discrete-0.1

K 1A2

D27

B5819W

GND

+12V_RAW

G
N

D

R115
4.7k

K1 A 2 D41
1N4148WS

GND

IN_SENS1S1

IN_TPSS10

IN_MAP1S11

IN_MAP2S12

IN_CLTS15
IN_IATS16

IN_AUX1S17

IN_AUX2S18

IN_MAP3S19

IN_SENS2S2

IN_AUX3S20

IN_AUX4S21

IN_RES3S22

IN_RES1S23

IN_PPSS24

IN_O2S2S25

IN_RES2S26

IN_SENS3S3

IN_SENS4S4

IN_CAMS5

IN_VSSS6

IN_KNOCKS7

IN_CRANKS8

IN_O2SS9

M5C
Module-input-0.1

AUX1 N10

RES3 N11

MAP3 N12
MAP2 N13
MAP1 N14

IAT N15

CLT N16

TPS N17

O2S N18

CAM N19

VSS N20

CRANK N21

KNOCK N22

SENS4 N23
SENS3 N24
SENS2 N25
SENS1 N26

RES2 N3

O2S2 N4

PPS N5

RES1 N6

AUX4 N7
AUX3 N8
AUX2 N9

M5A

Module-input-0.1

+3V3

GND E1

CANL S1

CANH S2

V5V1

CAN_VIOV2

CAN_TXV5
CAN_RXV6

M15

Module-can-0.1

Thresh_IN E1

OUT_A E2

OUT E3

V5_INE4

GNDG

VR-W1
VR+W2

M8

Module-vr-discrete-0.2

GND

G
N

D

GND

GND

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

U6
TLE9201SG

GND

VBUS 1

D- 2
D+ 3

ID 4

G
N

D
5

S
hi

el
d

6

J1
USB_B_Mini

+12V_RAW

S1
Button_SPST

+12V_ETB

GND

1 2

3D76 BAT54S

C62 1n

1
2
3
4
5

J20

Conn_01x05_Male

+5V

+5V

G
N

D

+5V

3 4

U5B
74HC2G17GW

GND
S2
Button_SPST

GND
C4
100n

+3V3

R96
4.7k

+3.3V

1A 1

10A 10

11A 11

12A 12

13A 13

14A 14

15A 15

16A 16

17A 17

18A 18

19A 19

2A 2

20A 20

21A 21

22A 22

23A 23

24A 24

25A 25

26A 26

27A 27

28A 28

29A 29

3A 3

30A 30

31A 31

32A 32

33A 33

34A 34

4A 4

5A 5

6A 6

7A 7

8A 8

9A 9

J10A 6437288-3

GND

+
3.

3V

GND

C55
100n

R14

+
3.

3V

F4 12H1500D

F5 12H1500D

R13
GNDA

R7

R6

A1 K 2D48
LED-RED-0603

GND

10k

10k

10k

10k

10k

10k

10k

10k

4.7k

4.7k

4.7k

4.7k

680k

680k

680k

680k

680k

680k

680k

680k

680k

680k

680k

680k

PULL_AUX1 J10

PULL_RES3J11

PULL_MAP3 J12
PULL_MAP2 J13
PULL_MAP1 J14

PULL_IATJ15

PULL_CLTJ16

PULL_CAMJ17

PULL_VSSJ18

PULL_TPSJ19

PULL_O2SJ20

PULL_CRANKJ21

PULL_KNOCK J22

PULL_SENS4 J23
PULL_SENS3 J24
PULL_SENS2 J25
PULL_SENS1 J26

PULL_RES2J3

PULL_O2S2J4

PULL_PPSJ5

PULL_RES1J6

PULL_AUX4 J7
PULL_AUX3 J8
PULL_AUX2 J9

M5D
Module-input-0.1

R38
4.7k

GND

C
14

10
u

GND

C
13

10
u

+12V_ETB

K1 A 2 D4
1N4148WS

R8

R9

1
2
3
4
5
6J12

Conn_01x06

C51
100n

GND

GND

GNDA

GNDA

GNDA

GNDA

GNDA

+5VA

+
5V

A

+5V

GND

GND E1

V5E2

WBO_O2S2 E3
WBO_O2S E4

V5AE5

PULL_V5AJ1

PULL_GNDA J2

V5AN1

GNDA N2

VREF2S13
VREF1S14

M5B Module-input-0.1

K1 A 2 D42
1N4148WS

R56

K1 A 2 D30
1N4148WS

A1 K 2D11
LED-WHITE-0603

GND
GNDA

R97

+12V_ETB

E10

E10

E15

E15

E2

E2

E7

E8

E9

IO1 N12

IO2 N13

IO3 N14

IO4 N15

V33N16 VBAT N17

nReset N24

BOOT0 N28

IO9 N33

IO6 N34

IO7 N35

IO8 N36

IO5 N37

V5S1

GNDS2
GNDAS32
V5AS33

IGN_V33W10

IGN_V5W9

M6D
Module-mcu144-0.7

1J15

K1 A 2 D37
1N4148WS

R98

GNDA

GND

+5V

+3V3_IGN

+5VA

+3V3

+5V_IGN

C59 1n

R99

C
10

10
u

GND

C
11

10
u

C64 1n

R100

GND

A1 K 2
D44

LED-RED-0603
A1 K 2D31

LED-RED-0603

A1 K 2D10
LED-WHITE-0603

A1 K 2D35
LED-WHITE-0603

G
N

D

R101

1J9

1J14

GND

G
N

D

1J19

1J16

A1 K 2D13
LED-RED-0603

R67

F1 nSMD050

+5VAS

1 6

U16A
74HC2G17GW

3 4

U16B
74HC2G17GW

1J17

GND

C
9

10
u

C
8

10
u

GND GND

C57 1n

C58 1n

R10

R48

R36

R34

R15

A1 K 2D36
LED-WHITE-0603

R11

GND

G
N

D
11

OUT 1IN10

G
N

D
3

PG 5ADJ6

EN8

U15 TLS115

C52
1u

C63 1n

G
N

D

GND
+5V

C1
1u

+5VAS

R12

+5V

GND

GND

R49
1k

R62

G
N

D
11

OUT 1IN10

G
N

D
3

PG 5ADJ6

EN8

U1 TLS115

3 4

U2B
74HC2G17GW

R20

1 2

3D77 BAT54S

R17

K1 A 2 D68
1N4148WS

R129

4.7k

A1 K 2D73
LED-RED-0603

R130

4.7k

R54

R19

K1 A 2 D69
1N4148WS

G
N

D

1 6

U2A
74HC2G17GW

C
47

10
uC
38

10
u

GND GND

+12V_ETB

R73

4.7k

C60 1n

1 2

3D59 BAT54S

E0

E0

E0

E1

E1

E1

E10

E11

E12

E13

E14

E15

E2

E2

E3

E3

E3

E4

E4

E4

E5

E5

E5

E6

E6

E7

E7

E8

E9

IN_DIG6S10

IN_DIG7S11

IN_KNOCKS12

IN_AN_DIG1S13

IN_AN_DIG3S14
IN_AN_DIG2S15

IN_O2SS16

IN_TPSS17

IN_CLTS18
IN_IATS19

IN_MAP1S20

IN_MAP2S21

IN_MAP3S22

IN_DIG3S23

IN_AUX1S24

IN_AUX2S25

IN_AUX3S26

IN_AUX4S27

IN_DIG1S28

IN_PPSS29

IN_DIG8S3

IN_O2S2S30

IN_DIG2S31

IN_DIG9S4

IN_DIG10S5

IN_DIG11S6

VIGNS7

IN_DIG4S8

IN_DIG5S9

M6C
Module-mcu144-0.7

1 6

U5A
74HC2G17GW

GND

GND

R18

C
44

10
u

1J18

C
35

10
u

GND

C
43

10
u

C
32

10
u

GND

GND

V
5A

E
1

G
N

D
E

2

OUT_KNOCK E3IN_KNOCKW1

V
R

E
F

W
2

M9
Module-knock-0.1

GND

GND

R22

4.7k

+3.3V

VOUT 1

GND 2

VCC 3

V1 4

V2 5

V_EX 6

U13

MPX4_MAP

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

U12
TLE9201SG

C
29

10
uC
26

10
u

GND

R35

4.7k

GND

R53

GND

GND

+12V_ETB

C
6

10
0n

GND

C
50

10
u

GND

+12V_ETB

GND

GND

GND

C
23

10
u

GND

C
7

10
u

GND

C
20 10

0n

R37

4.7k

R24

4.7k

R72

4.7k

K1 A 2
D45
1N4148WS

K1 A 2
D21
1N4148WS

V
D

D
io

1
V

D
D

10

SCL/SCLK 2

SDA/MOSI 4

SA0/MISO 5

~{CS} 6

INT_DRDY 7

G
N

D
8

U18
LPS22HBTR

K1 A 2
D46
1N4148WS

A1 K 2

D39 LED-RED-0603

A1 K 2D33
LED-WHITE-0603

GND

+12V

A1 K 2D34
LED-WHITE-0603

V5E1

V12_RAWE2

G
N

D
S

1

V12 V1

VBAT V2

IN_VIGNV3

V12_PERMV4

VIGN V5

M1
Module-power12-0.2

R1
4.7k

K1 A 2 D8
1N4148WS

A1 K 2D47
LED-RED-0603

+12V

R16
1k

G
N

D

R87
3.3k

1 2

3D58 BAT54S

A1 K 2

D17 LED-RED-0603

R86
3.3k

R88
3.3k

GND
+5V

A 1K2

D20 LED-GREEN-0603

K 1A2 D22
1N4148WS

A1 K 2

D40 LED-RED-0603

+12V_RAW

+3.3V

R
90 10

k

R135
510k
R121
510k

R134
510k

A 1K2

D63
LED-BLUE-0603

C
45

10
uC
36

10
uC

27

10
u

GNDGNDGND

C
24

10
u

G
N

DC54 1n

A 1K2

D64
LED-BLUE-0603

C56 1n

GND

A 1K2

D65
LED-BLUE-0603

A 1K2

D66
LED-BLUE-0603

+3.3V

GND

C5
100n

G
N

D

R108

4.7k

A 1K2

D19
LED-BLUE-0603

+5V

K1 A 2

D1
1N4148WS

A1 K 2
D43

LED-RED-0603

G
N

D

A1 K 2

D9
LED-RED-0603

+12V_ETB

(AKA not for street use). This is 

and equipment.

emissions or safety regulations

for closed stages, track

FOR OFF ROAD PURPOSES ONLY
This is not for applications with

GND

+3.3V

G
N

D

A 1K2

D23
LED-BLUE-0603

LSU_UnE1
LSU_VmE2
LSU_IpE3
LSU_RtrimE4
LSU_H+E5
LSU_H-E6

GNDG

SEL1J1

SEL2J2

PULL_DOWN1J_GND1

PULL_DOWN2J_GND2

PULL_UP1J_VCC1

PULL_UP2J_VCC2

V5_INW1 CAN_VIO W2

CANH W3

CANL W4

nReset W5
SWDIO W6
SWCLK W7

V33_OUT W8

M11

Module-wbo-0.4

GNDA

1J8

1J7

1J4

GND

GND G

V33 V1

GND V2
GND V3

SD_CSV4
SD_MOSIV5

SD_SCKV6

SD_MISOV7

M16

Module-sd-0.1

GND

+12V_RAW

GNDA

GND

1J3

Hellen-One

1D 1

10D 10

11D 11

12D 12

13D 13

14D 14

15D 15

16D 16

17D 17

18D 18

19D 19

2D 2

20D 20

21D 21

22D 22

23D 23

24D 24

25D 25

26D 26

3D 3

4D 4

5D 5

6D 6

7D 7

8D 8

9D 9

J226473423-1

+5V

R2
4.7k

R4
1k

GND

GND

A1 K 2D32
LED-RED-0603

GND

R127

4.7k

1J5

1J6

GNDA

R107

4.7k

GND
R128

4.7k

+5V

C
16

10
u

GND

GND

1 J21

1 J23

GND

GND E1

CANL S1

CANH S2

V5V1

CAN_VIOV2

CAN_TXV5
CAN_RXV6

M7

Module-can-0.1

+5V

GND

GND

TXD1

3V312

GND13

RXD2

IO15

IO26

U4
JDY-33

+3V3

2 4

U7
SN74LVC1G06DBVR

GND

+3V3 R
46 4.

7k

C
15

10
u

GND

C
12

10
u

GND

GND

+3.3V

+12V_ETB

R125
0

A 1K2

D24
LED-BLUE-0603

C
19 10

0n

K1 A 2 D70
1N4148WS

GNDA

GND

+12V

R50
4.7k

+
12

V

+12V_ETB

GND

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

U11
TLE9201SG

GND

+3.3V

K1 A 2
D38
1N4148WS

+12V

G
N

D

GND

C
21

10
u

GND

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

U10
TLE9201SG

GND

C
18 10

0n

GND

C
37

10
u

GND

C
28

10
u

GND

C
46

10
u

+12V_ETB

GNDGND

C
25

10
u

GND

C
22

10
u

GND

GND

+
1

-
2

BT1

BATTERY_CR2032

+12V_ETB

C
42

10
u

C
41

10
u

C
49

10
u

GND

GND

GND

GND

C
34

10
u

C
31

10
u

C
33

10
u C
39

10
u

+12V_ETB

GND GND

C
30

10
u

GND

C
40

10
u

GND

+12V_ETB

C
48

10
u

GND

+12V

+
12

V

+5VA

G
N

D

+5V

GND

+5V

+
3V

3

1

10

2
34
56
78
9

J2
Cortex_Debug

A1 K 2D74
LED-RED-0603

G
N

D
G

N
D

K1 A 2

D75

1N4148WS

+5VAS

1

2
3

Q12
AO3400A

R136
510k

R31 4.7k

G
N

D
G

V12V1 V5 V2

M2
Module-power5-0.2

GND

+5V

R3
4.7k

GND

+12V_RAW
R47 470

GND

R30
4.7k

R40
0

+5VAS

R124
4.7k

+
5V

+
5V

+5VA

A1 K 2D14
LED-RED-0603

+5VAS

GND

1

2
3

Q1
AO3400A

R29
1.2k
R42
1.2k

R122
2.7k
R123
2.7k

+5VAS

R33
2.7k

GND

K
1

A
2

D56
B5819W

GND

R41
4.7k

1

2
3

Q3
AO3401AR25

4.7k

G
N

D

+5VAS

1

2
3

Q13
AO3401A

1

2
3

Q14
AO3401A
R32
2.7k

R45
3.3k

R44
3.3k

R112

R113

GND

GND

R43
4.7k

1

2
3

Q20
AO3400A

GND

1

2
3

Q33
AO3400A

GND

R78
4.7k

1

2
3

Q21
AO3400A

GND

K1 A 2

D28
B5819W

+3V3

+5V

R80
1.2k

GND

127

1

2
3

D55

PSM712-LF

1

2
3

Q2
AO3400A

R92

4.7k

GND

GND

R26
4.7k

R21

2k

G
N

D

R23

2k

C17

100n

G
N

D

1

2
3

Q5

AO3401A

GND
GND

1

2
3

Q4

AO3401A

+5V

R79
1.2k

GND
+5V+5V1 2

3D57 BAT54S

+12V_RAW

GND E1

CANL S1

CANH S2

V5V1

CAN_VIOV2

CAN_TXV5
CAN_RXV6

M14 Module-can-0.1
GND

GND

IN 1

D
2

S
3

Q37
VND7NV04TR-E

K 1A2

D61
B5819W

IN 1

D
2

S
3

Q39
VND7NV04TR-E

GND

G
N

D

GND

+5VAS

1

2
3

Q27
AO3400A

GND

12

7

1 2
3

D49

PSM712-LF

1

2
3

Q24
AO3400A

GND

R95
510k

G
N

D

GNDG

OUT_IGN8S1
OUT_IGN7S2
OUT_IGN6S3
OUT_IGN5S4
OUT_IGN4S5
OUT_IGN3S6
OUT_IGN2S7
OUT_IGN1S8

IGN8 V1

V33 V10

IGN7 V2
IGN6 V3
IGN5 V4
IGN4 V5
IGN3 V6
IGN2 V7
IGN1 V8

VCC V9

M4
Module-ign8-0.2

G
N

D

+3V3_IGN
+5V_IGN

IN 1

D
2

S
3

Q7
VND7NV04TR-E

IN 1

D
2

S
3

Q6
VND7NV04TR-E

+5V

+12V
R51
4.7k

GND

GND

IN 1

D
2

S
3

Q26
VND7NV04TR-E

GND

GND

IN 1

D
2

S
3

Q9
VND7NV04TR-E

K 1A2
D50

B5819W

+12V_RAW

K 1A2

D26
B5819W

GND

GND
IN 1

D
2

S
3

Q23
VND7NV04TR-E

K 1A2

D52
B5819W

GND

K1 A 2 D7
1N4148WS

IN 1

D
2

S
3 Q8

VND7NV04TR-E

A1 K 2D16
LED-RED-0603

A1 K 2D15
LED-RED-0603

K 1A2

D25
B5819W

G
N

D

GND

R5
4.7k

R93

IN 1

D
2

S
3

Q29
VND7NV04TR-E

+12V_RAW

+12V_RAW

IN 1

D
2

S
3

Q22
VND7NV04TR-E

GND

R94
510k

R85
3.3k

K 1A2
D51

B5819W

+12V_RAW

F7 nSMD050

GND

1B 35

2B 36

3B 37

4B 38

5B 39

6B 40

7B 41

8B 42

9B 43

10B 44

11B 45

12B 46

13B 47

14B 48

15B 49

16B 50

17B 51

18B 52

19B 53

20B 54

21B 55

22B 56

23B 57

24B 58

25B 59

26B 60

J10B 6437288-3

R102

1C 1

10C 10

11C 11

12C 12

13C 13

14C 14

15C 15

16C 16

17C 17

18C 18

19C 19

2C 2

20C 20

21C 21

22C 22

23C 23

24C 24

25C 25

26C 26

27C 27

28C 28

29C 29

3C 3

30C 30

31C 31

32C 32

33C 33

34C 34

4C 4

5C 5

6C 6

7C 7

8C 8

9C 9

J116437288-2

GND

GND

R52

R70

G
N

D

A1 K 2D72
LED-RED-0603

R59

R71

R74

R119

GND

R75

R120

R111

R106

1
2
3
4
5
6J13

Conn_01x06

K1 A 2 D67
1N4148WS

R103

R105

R104

+12V_RAW

R89

F6 nSMD050

OUT_IO10E10
OUT_IO9E11

OUT_IO2E12

OUT_IO12E13

OUT_PWM2E14

OUT_PWM3E15

OUT_PWM4E16

OUT_PWM5E17

OUT_PWM6E18

OUT_PWM7E19

OUT_IO11E20

OUT_IO7E21

OUT_IO8E22

OUT_IO4E23

OUT_IO13E24

OUT_INJ1E25

OUT_INJ2E26

OUT_PWM1E27

OUT_PWM8E28

OUT_INJ3E29

OUT_INJ4E30

OUT_INJ5E31

OUT_INJ6E32

OUT_INJ7E33

OUT_INJ8E34

OUT_IO3E6

OUT_IO5E7

OUT_IO1E8

OUT_IO6E9

OUT_IGN1W1

OUT_IGN2W2

OUT_IGN3W3

OUT_IGN4W4

OUT_IGN5W5

OUT_IGN6W6

OUT_IGN7W7

OUT_IGN8W8

M6B
Module-mcu144-0.7

R82

F40x does not
have UART8

SPI1_SCK E1

SPI1_MISO E2

SPI1_MOSI E3

SPI1_CS1 E4

SPI1_CS2 E5

CAN_VIO N1

SPI3_MISO N10

SPI3_MOSI N11

I2C_SDA N18

I2C_SCL N19

CAN_RX N2

SPI2_SCK N20

SPI2_MISO N21

SPI2_MOSI N22

SPI2_CS N23

SWCLK N25

SWDIO N26

SWO N27

VBUS N29

CAN_TX N3

USB1P N30

USB1M N31

USB1ID N32

UART8_TX N4
UART8_RX N5

UART2_TX N6
UART2_RX N7

SPI3_CS N8

SPI3_SCK N9

M6A
Module-mcu144-0.7

R77

R76

F8 nSMD050

F3 nSMD050

+5VAS

GND

R65

R131

R132

GND

GNDA

F2 nSMD050

1

2
3

Q35
AO3400A

R133

R60

R58

R57

R63

R66

R64

GNDA

LSU_UnE1
LSU_VmE2
LSU_IpE3
LSU_RtrimE4
LSU_H+E5
LSU_H-E6

GNDG

SEL1J1

SEL2J2

PULL_DOWN1J_GND1

PULL_DOWN2J_GND2

PULL_UP1J_VCC1

PULL_UP2J_VCC2

V5_INW1 CAN_VIO W2

CAN_RX W3

CAN_TX W4

nReset W5
SWDIO W6
SWCLK W7

V33_OUT W8

M12 Module-wbo-0.3

GND

GND

+5V

K1 A 2 D5
1N4148WS

K1 A 2 D2
1N4148WS

K1 A 2 D3
1N4148WS

A 1K2

D18
LED-BLUE-0603

1

2
3

Q34
AO3400A

R81
1.2k

R61

R68

R55

R91

F10 12H1500D

R39
4.7k

R69

R1144.7k

GND

GND

1

2
3

Q16
AO3400A

+5V

GND

R126
4.7k

1

2
3

Q17

AO3401A

+12V_RAW

A1 K 2D71
LED-RED-0603

IN 1

D
2

S
3

Q40
VND7NV04TR-E

+12V_RAW

GND

K 1A2
D62

B5819W

R109
4.7k

1

2
3

Q15
AO3401A

GND

GNDA

GND

IN 1

D
2

S
3

Q38
VND7NV04TR-E

GND

GNDA

G
N

D
A

GND 2V+5

U8B

NC7SB3157P6X

R1104.7k1

3
4

6

U8A

NC7SB3157P6X

G
N

D

1

3
4

6

U9A

NC7SB3157P6X

1

3
4

6

U14A

NC7SB3157P6X

V
5A

E
1

G
N

D
E

2

OUT_KNOCK E3IN_KNOCKW1

V
R

E
F

W
2

M10
Module-knock-0.2

1

3
4

6

U17A

NC7SB3157P6X

A1 K 2D12

LED-WHITE-0603

1

2
3

Q25
AO3400A

G
N

D

GND 2V+5

U9B

NC7SB3157P6X

GNDA

GND 2V+5

U17B

NC7SB3157P6X

GND 2V+5

U14B

NC7SB3157P6X

G
N

D

GNDA

K 1A2
D54

B5819W

IN 1

D
2

S
3

Q28
VND7NV04TR-E

C53
1u

C3
100n

IN 1

D
2

S
3

Q30
VND7NV04TR-E

K 1A2

D53
B5819W

R84
4.7k

GND

G
N

D

1

2
3

Q19
AO3400A

1

2
3

Q18

AO3401A

GND

K1 A 2 D6
1N4148WS

R28
4.7k

R27
4.7k

R83
4.7k

GND

+12V_RAW

+12V_RAW

PWR_5V

PUMP_RELAY
FAN_RELAY

USB+CAM_PULLDOWN

UART_TX

OUT_MAIN_LS

SWCLK

IN_CRANK

TEMP_PULLUP

MAIN

IN_CRANK

OUT_BOOST

A33

IN_FLEX

IN_AT2

ETB_PWM

A12

D
4_

P
U

LL
D

O
W

N

A14

IN_CAM_VR

WCAN2_VIO
WCAN2_RX
WCAN2_TX

A10

OUT_ETB-

OUT_ETB+

VR_ANALOG_CM

NRESET

IN_D4

A11

OUT_IGN3

A13

OUT_IGN4

IN_KNOCK1

VREF2

OUT_IGN2

IN_AT1

H
A

LL
2

IN_HALL2

IGN2

OUT_VVT2

HALL3

IN_CAM_HALL

IN_CRANK-

FLEX

PWR_5VA

ONBOARD_MAP

2S
T

E
P

_P
U

LL
D

O
W

N

IGN1

D
3_

P
U

LL
D

O
W

N

IN_FLEX

IN_AT3

IN_AT4

IN_KNOCK2

HALL4

PWR_EN

ETB_DIS

ETB_DIR
ETB_PWM

VIGN

HALL1

SD_MOSI
SD_MISO

IN_HALL4

WBO1_Vs/Ip

IN_KNOCK2

AN3_4

MAP2

IN_D3
DIG2

KNOCK2

KNOCK1

IN_MAP1

B2

CAN1+

CAN2_TX

CAN1-

CAN2_RX

B1

IN_AT4

HALL2

HALL3

HALL2
HALL3

TLS115_PG

ONBOARD_MAP

IN_PPS2

IN_CAM_VR

IN_CRANK

IN_AN4

HALL1

IN_CAM_HALL

TPS1

CRANK_P_PULLUP

IN_TPS2

HALL4

MAP1

PWR_EN

VR_ANALOG_CR
VR_ANALOG_CM

TPS2

DC3_PWMIN_D2

AFR

CAM_VR

WAKEUP

IN_AN5

DIG4

PPS2

AN5_6

DIG3

PPS1
AT1_3
AT2_4

AN1

PWR_EN

IN_AN5

CAM_HALL
AN2

HALL4

HALL3

HALL2

WBO1_Vs

IN_TPS1

D18

IN_KNOCK_RAW1

IN_KNOCK_RAW2
D19

D20

VIGN

IN_AT1
IN_PPS1

IN_AN6

IN_AN3

IN_AT2

D16

D21

IN_AN2

AN6

VREF2 PWR_5VA
ETB_DIS

IN_CAM_VR-

AT1

2STEP

D17

IN_2STEP
IN_VIGN

PWR_5V

IN_CAM_VR-

IN_AN4

PWR_5VA

IN_AN6

DC1_PWM
DC1_DIR

ETB_DIS

ETB_DIR

P
W

R
_3

V
3

CAN2+
CAN2-

PWR_3V3

OUT_NOS

IN_AN1

INJ4

IN_AN3

IN_AT3

I2C_SCL

I2C_SDA

INJ7

PWR_EN

OUT_FAN_RELAY

OUT_PUMP_RELAY

OUT_TACH

IN_CAM_VR

P
W

R
_5

V

WAKEUP

D8

THRESHOLD_VR_CR

IN_AFR

SD_SCK

SD_CS

D9

USB-

I2C_SDA

PWR_3V3

D10

D14
D15

AT2

SWO

VBUS

SWDIO

CAN1_TX

D2_PULLDOWN

AT3

BOOT0
NRESET

DC3_DIR

DC3_PWM
AMUX

AT4

AN2

AN3

OUT_DC1+

OUT_DC1-

ETB_DIS

DC2_DIR
DC2_PWM

AN4

D2

OUT_DC2-

ETB_DIS

DC1_DIR
DC1_PWM

THRESHOLD_VR_CM

PWR_5VA

CAM_HALL

IN_2STEP

IN_CRANK

HALL2

OUT_VVT1

IN_CAM_VR

AN5

AN5_6

TLS115_PG

AMUX

OUT_IGN5

P
W

R
_5

V

OUT_NOS

OUT_DC3-

H
A

LL
4

OUT_DC3+

OUT_LS8

OUT_VVT4

VVT4

VVT3

IN_AN5
IN_AN4

OUT_TACH

IN_AN6

BOOST

OUT_VVT3

PWR_EN

2STEP_PULLDOWN

TEMP_PULLUP
CRANK_P_PULLUP
TACH_PULLUP

LS7

D
2_

P
U

LL
D

O
W

N

VVT2
VVT1

CAN2+
CAN2-

LS8

OUT_INJ1

OUT_MAIN_LS

CAN1+
CAN1-

OUT_INJ3

OUT_INJ2

H
A

LL
3

IN_PPS2

WBO2_Ip
WBO2_R_Trim
WBO2_H-

WBO2_Vs
WBO2_Vs/Ip

OUT_INJ6

OUT_INJ7

OUT_INJ8

WBO1_Ip
WBO1_R_Trim

PWR_5VA

WBO1_H-

CAN1_RX

OUT_BOOST

UART_RX

OUT_IGN7

IN_TPS2

CAN1+
WCAN1_VIO

VREF2

AN3_4

P
W

R
_5

V
A

I2C_SCL

DC2_PWM
2STEP

DC2_DIR

D3_PULLDOWN
D4_PULLDOWN

CAN1_RX

SD_CS

SD_MISO
SD_SCK

D25

D23
D22

D24

WCAN2_RX
WCAN2_VIO

WCAN2_TX

IN_D3

CAN1+
CAN1-

WBO2_Vs

CAN1-

CAM_HALL

OUT_FAN_RELAY
OUT_LS7

OUT_PUMP_RELAY

IN_FLEX
IN_D4

WBO2_H-

AMUX

P
W

R
_5

V
A

AMUX

AT2_4

OUT_BOOST

IN_D2

P
W

R
_5

V
A

C1

OUT_INJ4

OUT_INJ5

P
W

R
_5

V
A

IN_D2

IN_D3

IN_D4

CAN2_TX
CAN2_RX

INJ6

ETB_PWM

INJ3

INJ5

INJ8

FLEX

HALL1

INJ2

IGN8

INJ1

IGN6
IGN7

IN_CAM_VR+

SD_MOSI

IGN3
IGN4
IGN5

NOS

TACH

OUT_IGN1

AT2

AT4

AT3

AT1

AN4

AN5

AN3

AN6

C7
C6

C8

C4
C5

C2
C3

C24

TACH_PULLUP

OUT_DC3-

OUT_DC2+

C33
C32

OUT_DC3+

HALL1

OUT_IGN6

IN_CRANK+

IN_CAM_HALL

OUT_INJ8
OUT_INJ7

OUT_INJ5

IN_TPS1

IN_2STEP

IN_AT4

IN_KNOCK_RAW1

OUT_INJ6

IN_AT3

IN_KNOCK_RAW2

OUT_ETB+

OUT_IGN5

OUT_IGN7
OUT_IGN6

OUT_IGN8

B8

WBO2_Vs/Ip

WBO1_H-

OUT_MAIN_LS
WBO2_R_Trim

WBO1_Ip

WBO2_Ip

WBO1_R_Trim

WBO1_Vs/Ip
WBO1_Vs

IN_AN2

IN_HALL4

IN_AN3

OUT_ETB-

IN_TPS2

IN_PPS2

C26

C31
C30

C21

C18

C23

H
A

LL
1

IN_2STEP

IN_CRANK+

CRANK_P_PULLUP

IN_CRANK-

THRESHOLD_VR_CR

C12

C10

C9

C11

C13

OUT_VVT3

OUT_MAIN_HS

LS7

OUT_LS7

OUT_LS8

OUT_INJ8 INJ5
OUT_INJ7

INJ6

MAIN

OUT_INJ6

VR_ANALOG_CR

LS8

IN_KNOCK1

AT1_3

OUT_INJ5

THRESHOLD_VR_CM

IN_HALL3

+12V_LIM

OUT_VVT2

INJ1

INJ4

PUMP_RELAY
VVT3

MAIN
BOOST

INJ3

VVT2
NOS

VVT2

VVT4

VVT1

VVT3

USB+

INJ2

USB-
VBUS

OUT_VVT4
OUT_FAN_RELAY

INJ2
INJ1

INJ4

FAN_RELAY

INJ3 VVT4
VVT1

FAN_RELAY
TACH

INJ7

TACH

MAIN

OUT_INJ4
OUT_INJ3

PUMP_RELAY

A2

INJ8

NOS
BOOST

OUT_INJ2

OUT_INJ1

OUT_VVT1

OUT_IGN7

INJ7

INJ5

INJ6

INJ8

LS8

LS7

USB-
USB+

OUT_IGN8

AMUX

OUT_IGN6

VBUS

OUT_IGN5
OUT_IGN4
OUT_IGN3
OUT_IGN2

IN_PPS1

OUT_VVT2
OUT_VVT3

OUT_IGN3

IN_AT2

IN_CAM_VR+
IN_CRANK+

OUT_INJ3
OUT_INJ4

OUT_INJ1
OUT_INJ2

A18

A15

A19

A16
A17

OUT_IGN1

A20

A23

A21
A22

OUT_DC1-

OUT_DC2-

IN_HALL3

OUT_DC1+

IN_AN1

OUT_IGN2

IN_AT1

OUT_IGN4

OUT_IGN1

OUT_MAIN_HS

IN_AFR

OUT_DC2+

IN_HALL2

IN_VIGN

OUT_VVT1

IN_CAM_HALL

OUT_VVT4

IN_MAP1

A8
A9

A5

A3
A4

A1

P
W

R
_5

V

OUT_TACH

OUT_IGN8

DC3_DIR

C
A

M
_P

U
LL

D
O

W
N

A28

A26
A27

A31

A29
A30

OUT_NOS

OUT_TACH
OUT_PUMP_RELAY

EINT10

EINT4

Power

Outputs

* Warning! Remove R125 is you use TLS115

EINT14

* Warning! Remove R40 is you use TLS115

EINT15

GND test pads

EINT0

DC/High+Lowside drivers

HALL sensor inputs

EINT5

LEDs

http://www.alphaxpr.com/

Pullups / Pulldowns

Bus types

ETB driver

EINT6

Controlled Power

EINT13

Injection & LS-outputs

CRANK/CAM test pads

Protected 5V analog power supply for internal use

EINT2

Wake-up pin:

EINT0

Analog inputs (sensors)

Ignition

Auxiliary bus

General purpose bus

Discrete inputs

Internal MAP

MCU Debug Port

Board info

Protected 5V analog power supply for External Sensors

EINT7

4k pullups

EINT12

Pull-ups inside MCU

EINT9

Baro pressure sensor

5V-tolerant

EINT3

Bluetooth Module

U6
TLE9201SG

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

GND

M5D
Module-input-0.1

PULL_AUX1 J10

PULL_RES3J11

PULL_MAP3 J12
PULL_MAP2 J13
PULL_MAP1 J14

PULL_IATJ15

PULL_CLTJ16

PULL_CAMJ17

PULL_VSSJ18

PULL_TPSJ19

PULL_O2SJ20

PULL_CRANKJ21

PULL_KNOCK J22

PULL_SENS4 J23
PULL_SENS3 J24
PULL_SENS2 J25
PULL_SENS1 J26

PULL_RES2J3

PULL_O2S2J4

PULL_PPSJ5

PULL_RES1J6

PULL_AUX4 J7
PULL_AUX3 J8
PULL_AUX2 J9

C51
100n

GND

GND

GNDA

GNDA

GNDA

GNDA

GNDA

+5VA

+
5V

A

+5V M5B Module-input-0.1

GND E1

V5E2

WBO_O2S2 E3
WBO_O2S E4

V5AE5

PULL_V5AJ1

PULL_GNDA J2

V5AN1

GNDA N2

VREF2S13
VREF1S14

U13

MPX4_MAP
VOUT 1

GND 2

VCC 3

V1 4

V2 5

V_EX 6

U18
LPS22HBTR

V
D

D
io

1
V

D
D

10

SCL/SCLK 2

SDA/MOSI 4

SA0/MISO 5

~{CS} 6

INT_DRDY 7

G
N

D
8

C
45

10
uC
36

10
uC

27

10
u

GNDGNDGND

C
24

10
u

+3.3V

GND

M11

Module-wbo-0.4

LSU_UnE1
LSU_VmE2
LSU_IpE3
LSU_RtrimE4
LSU_H+E5
LSU_H-E6

GNDG

SEL1J1

SEL2J2

PULL_DOWN1J_GND1

PULL_DOWN2J_GND2

PULL_UP1J_VCC1

PULL_UP2J_VCC2

V5_INW1 CAN_VIO W2

CANH W3

CANL W4

nReset W5
SWDIO W6
SWCLK W7

V33_OUT W8

GND

M16

Module-sd-0.1

GND G

V33 V1

GND V2
GND V3

SD_CSV4
SD_MOSIV5

SD_SCKV6

SD_MISOV7

J5 1
J6 1

J211
J231

GND

M7

Module-can-0.1

GND E1

CANL S1

CANH S2

V5V1

CAN_VIOV2

CAN_TXV5
CAN_RXV6

+5V

GND

U4
JDY-33

TXD1

3V312

GND13

RXD2

IO15

IO26

+3V3

U7
SN74LVC1G06DBVR

2 4

GND

+3V3 R
46 4.

7k

GND

+3.3V

+12V_ETB

C
19 10

0n

GND

+12V_ETB

GND

U11
TLE9201SG

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

GND

+3.3V

GND

C
21

10
u

GND

U10
TLE9201SG

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

GND

C
18 10

0n

GND

C
37

10
u

GND

C
28

10
u

GND

C
46

10
u

+12V_ETB

GNDGND

C
25

10
u

GND

C
22

10
u

GND

GNDGND

+12V_ETB

C
42

10
u

C
41

10
u

C
49

10
u

GND

GND

GND

GND

C
34

10
u

C
31

10
u

C
33

10
u C
39

10
u

+12V_ETB

GND GND

C
30

10
u

GND

C
40

10
u

GND

+12V_ETB

C
48

10
u

GND

M6B
Module-mcu144-0.7

OUT_IO10E10
OUT_IO9E11

OUT_IO2E12

OUT_IO12E13

OUT_PWM2E14

OUT_PWM3E15

OUT_PWM4E16

OUT_PWM5E17

OUT_PWM6E18

OUT_PWM7E19

OUT_IO11E20

OUT_IO7E21

OUT_IO8E22

OUT_IO4E23

OUT_IO13E24

OUT_INJ1E25

OUT_INJ2E26

OUT_PWM1E27

OUT_PWM8E28

OUT_INJ3E29

OUT_INJ4E30

OUT_INJ5E31

OUT_INJ6E32

OUT_INJ7E33

OUT_INJ8E34

OUT_IO3E6

OUT_IO5E7

OUT_IO1E8

OUT_IO6E9

OUT_IGN1W1

OUT_IGN2W2

OUT_IGN3W3

OUT_IGN4W4

OUT_IGN5W5

OUT_IGN6W6

OUT_IGN7W7

OUT_IGN8W8

M6A
Module-mcu144-0.7

SPI1_SCK E1

SPI1_MISO E2

SPI1_MOSI E3

SPI1_CS1 E4

SPI1_CS2 E5

CAN_VIO N1

SPI3_MISO N10

SPI3_MOSI N11

I2C_SDA N18

I2C_SCL N19

CAN_RX N2

SPI2_SCK N20

SPI2_MISO N21

SPI2_MOSI N22

SPI2_CS N23

SWCLK N25

SWDIO N26

SWO N27

VBUS N29

CAN_TX N3

USB1P N30

USB1M N31

USB1ID N32

UART8_TX N4
UART8_RX N5

UART2_TX N6
UART2_RX N7

SPI3_CS N8

SPI3_SCK N9

GND

R38
4.7k

M6D
Module-mcu144-0.7

IO1 N12

IO2 N13

IO3 N14

IO4 N15

V33N16 VBAT N17

nReset N24

BOOT0 N28

IO9 N33

IO6 N34

IO7 N35

IO8 N36

IO5 N37

V5S1

GNDS2
GNDAS32
V5AS33

IGN_V33W10

IGN_V5W9

GNDA

GND

+5V

+3V3_IGN

+5VA

+3V3

+5V_IGN

C
47

10
uC
38

10
u

GND GND

+12V_ETB

C
44

10
u

C
35

10
u

GND

C
43

10
u

C
32

10
u

GND

GND

GND

+3.3V

U12
TLE9201SG

DIR1

SCK 10
DIS 11

PWM 12

G
N

D
13

VSO2

SO3

VS4

OUT15

GND6 OUT2 7
SI 8

CSN 9

C
29

10
uC
26

10
u

GND GND

GND

GND

+12V_ETB

C
50

10
u

GND

+12V_ETB

GND

GND

C
23

10
u

GND

C
20 10

0n

J4 1

GND

GND

J3 1

C
16

10
u

GND

GND

GND

C
15

10
u

GND

C
12

10
u

GND

GNDA

+12V

G
N

D

BT1

BATTERY_CR2032

+
1

-
2

+12V

+5V

GND

+5V

D75

1N4148WS

K1 A 2

S1
Button_SPST

GND
S2
Button_SPST

GND
C4
100n

+3V3

+3.3V

GND

+
3.

3V

GND

C55
100n

+
3.

3V

GND

C
14

10
u

GND

C
13

10
u

+12V_ETB

+12V_ETB

C
10

10
u

GND

C
11

10
u

GND

C
9

10
u

C
8

10
u

GND GND

GND

U15 TLS115

G
N

D
11

OUT 1IN10

G
N

D
3

PG 5ADJ6

EN8 C52
1u

C1
1u

+5VAS

GND

U1 TLS115

G
N

D
11

OUT 1IN10

G
N

D
3

PG 5ADJ6

EN8

C
6

10
0n

GND GND

C
7

10
u

GND

+12V
M1

Module-power12-0.2

V5E1

V12_RAWE2

G
N

D
S

1

V12 V1

VBAT V2

IN_VIGNV3

V12_PERMV4

VIGN V5

G
N

D

+3.3V

R
90 10

k

+12V_ETB

+3.3V

GNDA

+12V_RAW

GNDA

GND

GNDA

+5V

M2
Module-power5-0.2

G
N

D
G

V12V1 V5 V2

GND

+5V

R3
4.7k

R124
4.7k

+
5V

+
5V

GND

M14 Module-can-0.1

GND E1

CANL S1

CANH S2

V5V1

CAN_VIOV2

CAN_TXV5
CAN_RXV6

GND

J13
Conn_01x06

1
2
3
4
5
6

M12 Module-wbo-0.3

LSU_UnE1
LSU_VmE2
LSU_IpE3
LSU_RtrimE4
LSU_H+E5
LSU_H-E6

GNDG

SEL1J1

SEL2J2

PULL_DOWN1J_GND1

PULL_DOWN2J_GND2

PULL_UP1J_VCC1

PULL_UP2J_VCC2

V5_INW1 CAN_VIO W2

CAN_RX W3

CAN_TX W4

nReset W5
SWDIO W6
SWCLK W7

V33_OUT W8

GND

GND

+5V

R39
4.7k

R126
4.7k

Q17

AO3401A

1

2
3

GND

Q25
AO3400A

1

2
3

G
N

D

C53
1u

C3
100n

G
N

D

Q19
AO3400A

1

2
3

Q18

AO3401A

1

2
3

GND

GND

+5V

GND

+3V3

M15

Module-can-0.1

GND E1

CANL S1

CANH S2

V5V1

CAN_VIOV2

CAN_TXV5
CAN_RXV6

GND

+5V

J12
Conn_01x06

1
2
3
4
5
6

GND

C59 1n C64 1n

G
N

D

G
N

D

U16A
74HC2G17GW

1 6

U16B
74HC2G17GW

3 4

GND

C63 1n

G
N

D

+5V

D77 BAT54S

1 2

3R129

4.7k

R130

4.7k

C60 1n

D59 BAT54S

1 2

3

R22

4.7k

R35

4.7k

GND
R37

4.7k

R24

4.7k

D58 BAT54S

1 2

3

GND
+5V

GND

C5
100n

+5V

G
N

D

+5V

+5VAS

C61 1n

D60 BAT54S

1 2

3

D76 BAT54S

1 2

3

C62 1n

+5V

G
N

D

+5V

U5B
74HC2G17GW

3 4

GND
+5V

U2B
74HC2G17GW

3 4

G
N

D

U2A
74HC2G17GW

1 6

U5A
74HC2G17GW

1 6

R135
510k
R121
510k

R134
510k

G
N

D
G

N
D

G
N

D

R136
510k

GND

GND

Q33
AO3400A

1

2
3 GND

R78
4.7k

R79
1.2k

+5VAS

R95
510k

G
N

D
G

N
D

R94
510k

R85
3.3k

G
N

D

GND

Q35
AO3400A 1

2
3

Q34
AO3400A

1

2
3

G
N

D
G

N
D

C57 1n

C58 1n

R73

4.7k

GND

GND
R72

4.7k

G
N

DC54 1n

C56 1n

G
N

D

R108

4.7k

GND

R127

4.7k

R107

4.7k

GND
R128

4.7k

D42
1N4148WS

K1 A 2

D69
1N4148WS

K1 A 2

D72
LED-RED-0603

A1 K 2

D67
1N4148WS

K1 A 2

D71
LED-RED-0603

A1 K 2

D68
1N4148WS

K1 A 2

D73
LED-RED-0603

A1 K 2

D74
LED-RED-0603

A1 K 2

R96
4.7k

D48
LED-RED-0603

A1 K 2

D8
1N4148WS

K1 A 2

D47
LED-RED-0603

A1 K 2

D41
1N4148WS

K1 A 2

R4
1k

R2
4.7k

D6
1N4148WS

K1 A 2

D18
LED-BLUE-0603

A 1K2

D3
1N4148WS

K1 A 2

D2
1N4148WS

K1 A 2

D5
1N4148WS

K1 A 2

D15
LED-RED-0603

A1 K 2

D16
LED-RED-0603

A1 K 2

D7
1N4148WS

K1 A 2

R51
4.7k+12V

D14
LED-RED-0603

A1 K 2

D32
LED-RED-0603

A1 K 2

D31
LED-RED-0603

A1 K 2

D44
LED-RED-0603

A1 K 2

D37
1N4148WS

K1 A 2

D38
1N4148WS

K1 A 2

+
12

V

R50
4.7k

+12V

D70
1N4148WS

K1 A 2

D24
LED-BLUE-0603

A 1K2

GND

D23
LED-BLUE-0603

A 1K2

GND

D19
LED-BLUE-0603

A 1K2

D66
LED-BLUE-0603

A 1K2

D65
LED-BLUE-0603

A 1K2

D64
LED-BLUE-0603

A 1K2

D63
LED-BLUE-0603

A 1K2

R16
1k

+12V

D34
LED-WHITE-0603

A1 K 2

D33
LED-WHITE-0603

A1 K 2

R49
1k

GND

D36
LED-WHITE-0603

A1 K 2

D13
LED-RED-0603

A1 K 2

D35
LED-WHITE-0603

A1 K 2

D10
LED-WHITE-0603

A1 K 2

D11
LED-WHITE-0603

A1 K 2

D30
1N4148WS

K1 A 2

D4
1N4148WS

K1 A 2

D12

LED-WHITE-0603
A1 K 2

R64

R66

R63

R65

GND

R93

R5
4.7k

G
N

D
+

12
V

D9
LED-RED-0603

A1 K 2

D43
LED-RED-0603

A1 K 2

D1
1N4148WS

K1 A 2

D40 LED-RED-0603

A1 K 2

D22
1N4148WS

K 1A2

D20 LED-GREEN-0603

A 1K2

D17 LED-RED-0603

A1 K 2

D39 LED-RED-0603

A1 K 2

D46
1N4148WSK1 A 2

D21
1N4148WSK1 A 2

D45
1N4148WSK1 A 2

GND

M9
Module-knock-0.1

V
5A

E
1

G
N

D
E

2

OUT_KNOCK E3IN_KNOCKW1

V
R

E
F

W
2

M3 Module-vr-discrete-0.1

Thresh_IN E1

OUT_A E2

OUT E3

V5_INE4

GNDG

VR-W1
VR+W2

GND

Q12
AO3400A

1

2
3

R31 4.7k

GND

+12V_RAW
R47 470

GND

R30
4.7k

GND

Q1
AO3400A

1

2
3

R29
1.2k
R42
1.2k

R122
2.7k
R123
2.7k

+5VAS

GNDD56
B5819W

K
1

A
2

GND

R41
4.7k

Q3
AO3401A

1

2
3R25

4.7k

G
N

D

+5VAS
Q13

AO3401A

1

2
3

Q14
AO3401A1

2
3

R32
2.7k

R45
3.3k

R112

R113

GND

R43
4.7k

Q20
AO3400A

1

2
3

Q21
AO3400A

1

2
3

GND

D28
B5819W

K1 A 2

GND
D55

PSM712-LF

1

2
3

Q2
AO3400A

1

2
3

R92

4.7k

GND

R26
4.7k

R21

2k

G
N

D

R23

2k

C17

100n

G
N

D

Q5

AO3401A

1

2
3

GND
GND

Q4

AO3401A

1

2
3

+5V
GND

+5V+5V

D57 BAT54S

1 2

3
+12V_RAW

GND

Q37
VND7NV04TR-E

IN 1

D
2

S
3

D61
B5819W

K 1A2

Q39
VND7NV04TR-E

IN 1

D
2

S
3

GND

G
N

D

GND

Q27
AO3400A

1

2
3

GND

D49

PSM712-LF

1 2
3

Q24
AO3400A

1

2
3

GND

G
N

D

M4
Module-ign8-0.2

GNDG

OUT_IGN8S1
OUT_IGN7S2
OUT_IGN6S3
OUT_IGN5S4
OUT_IGN4S5
OUT_IGN3S6
OUT_IGN2S7
OUT_IGN1S8

IGN8 V1

V33 V10

IGN7 V2
IGN6 V3
IGN5 V4
IGN4 V5
IGN3 V6
IGN2 V7
IGN1 V8

VCC V9

+3V3_IGN
+5V_IGN

Q7
VND7NV04TR-E

IN 1

D
2

S
3

Q6
VND7NV04TR-E

IN 1

D
2

S
3

GND

GND

Q26
VND7NV04TR-E

IN 1

D
2

S
3

GND

GND

Q9
VND7NV04TR-E

IN 1

D
2

S
3

D50
B5819W

K 1A2 +12V_RAW

D26
B5819W

K 1A2

GND

GND
Q23

VND7NV04TR-E

IN 1

D
2

S
3

D52
B5819W

K 1A2

GND

Q8
VND7NV04TR-E

IN 1

D
2

S
3

D25
B5819W

K 1A2

GND

Q29
VND7NV04TR-E

IN 1

D
2

S
3

+12V_RAW

+12V_RAW

Q22
VND7NV04TR-E

IN 1

D
2

S
3

GND

D51
B5819W

K 1A2

+12V_RAW

R102

GND

GND

R70

R71

R74

R119

GND

R75

R120

R111

R106

R103

R105

R104

R89

F6 nSMD050

R82

R77

R76

F8 nSMD050

F3 nSMD050

R131

R132

R133

R60

R58

R57

R61

R68

R55

R91

F10 12H1500D

R69

R1144.7k

GND

GND

Q16
AO3400A

1

2
3

GND

+12V_RAW

Q40
VND7NV04TR-E

IN 1

D
2

S
3

+12V_RAW

GND

D62
B5819W

K 1A2

R109
4.7k

Q15
AO3401A

1

2
3

GND

GNDA

GND

Q38
VND7NV04TR-E

IN 1

D
2

S
3

GNDA

G
N

D
A

U8B

NC7SB3157P6X

GND 2V+5
R1104.7k

G
N

D

M10
Module-knock-0.2

V
5A

E
1

G
N

D
E

2

OUT_KNOCK E3IN_KNOCKW1

V
R

E
F

W
2

U9B

NC7SB3157P6X

GND 2V+5

GNDA

U17B

NC7SB3157P6X

GND 2V+5

U14B

NC7SB3157P6X

GND 2V+5

GNDA

D54
B5819W

K 1A2

Q28
VND7NV04TR-E

IN 1

D
2

S
3

Q30
VND7NV04TR-E

IN 1

D
2

S
3

D53
B5819W

K 1A2

R84
4.7k

GND

R28
4.7k

R27
4.7k

R83
4.7k

GND

+12V_RAW

+12V_RAW

D29
B5819W

K 1A2 +12V_RAW

GND

Q11
AO3400A

1

2
3

Q42
VND7NV04TR-E

IN 1

D
2

S
3

GND

Q10
AO3400A

1

2
3

Q41
VND7NV04TR-E

IN 1

D
2

S
3

+12V_RAW

D27

B5819W

K 1A2
+12V_RAW

R115
4.7k

GND

M5C
Module-input-0.1

IN_SENS1S1

IN_TPSS10

IN_MAP1S11

IN_MAP2S12

IN_CLTS15
IN_IATS16

IN_AUX1S17

IN_AUX2S18

IN_MAP3S19

IN_SENS2S2

IN_AUX3S20

IN_AUX4S21

IN_RES3S22

IN_RES1S23

IN_PPSS24

IN_O2S2S25

IN_RES2S26

IN_SENS3S3

IN_SENS4S4

IN_CAMS5

IN_VSSS6

IN_KNOCKS7

IN_CRANKS8

IN_O2SS9

M5A

Module-input-0.1

AUX1 N10

RES3 N11

MAP3 N12
MAP2 N13
MAP1 N14

IAT N15

CLT N16

TPS N17

O2S N18

CAM N19

VSS N20

CRANK N21

KNOCK N22

SENS4 N23
SENS3 N24
SENS2 N25
SENS1 N26

RES2 N3

O2S2 N4

PPS N5

RES1 N6

AUX4 N7
AUX3 N8
AUX2 N9

M8

Module-vr-discrete-0.2

Thresh_IN E1

OUT_A E2

OUT E3

V5_INE4

GNDG

VR-W1
VR+W2

GND

G
N

D

GND

J1
USB_B_Mini

VBUS 1

D- 2
D+ 3

ID 4

G
N

D
5

S
hi

el
d

6

+12V_RAW
+12V_ETB

J20

Conn_01x05_Male

1
2
3
4
5

R14

F4 12H1500D

F5 12H1500D

R13
GNDA

R7

R6

R8

R9

R56

GND
GNDA

R97

R98

R99

R100

R101

GND

R67

F1 nSMD050

+5VAS

R10

R48

R36

R34

R15

R11

R12

R62

R20

R17

R54

R19

R18

R53


