
1 2 3 4 5 6 7 8 9 10 11

1 2 3 4 5 6 7 8 9 10 11

A

B

C

D

E

F

G

H

A

B

C

D

E

F

G

H

Date: 2023-05-20
KiCad E.D.A. kicad 7.0.1-115-g2ece2719d0

Rev: dSize: A2
Id: 1/2

Title: hellen125honda

File: hellen125honda.kicad_sch
Sheet: /
rusEFI

5V
Sensor-
Sensor+

OUT

DENSO

File: denso.kicad_sch
R90 680k

+12V_RAW OUT_SOLENOID_A1
S1

OUT_LOW11
S10

OUT_LOW8_PULLUP
S12

OUT_LOW12
S13

OUT_LOW9
S14

OUT_INJ6
S15

OUT_INJ2
S16

OUT_INJ3
S17

OUT_INJ1
S18

OUT_SOLENOID_A2
S2

OUT_SOLENOID_B1
S4

OUT_SOLENOID_B2
S5

OUT_PP2
S6

OUT_LOW3_DUAL
S7

OUT_LOW1
S8

OUT_HIGH2
S9

OUT_LOW2
W1

OUT_INJ5
W10

OUT_INJ8
W11

OUT_INJ7
W12

OUT_LOW5_MAIN
W13

OUT_LOW10
W2

OUT_LOW6_DIODE
W3

OUT_LOW4_DUAL
W4

OUT_PP1
W6

OUT_INJ4
W7

OUT_HIGH1
W8

OUT_LOW7_PULLUP
W9

M2C
Module-output-0.3

INJ8
W15

INJ7
W16

INJ6
W17

INJ5
W18

INJ4
W19

INJ3
W20

LOW1
W21

PP2
W22

INJ2
W23

INJ1
W24

LOW6_DIODE
W25

LOW10
W26

LOW9
W27

PP1
W28

LOW2
W29

SOLENOID_B2
W30

SOLENOID_B1
W31

SOLENOID_A2
W32

SOLENOID_A1
W33

LOW4_DUAL
W34

LOW11
W35

LOW12
W36

LOW8_HIGH2
W37

LOW3_DUAL
W38

LOW7_HIGH1
W39

LOW5_MAIN
W40

M2B
Module-output-0.3

1

2
3

Q4
VND10N06TR-E

GND

1

2
3

Q6
VND10N06TR-E

GND

R60

10
k

GND

R52
1k

GND

GND

+5VA

1

2
3

Q3
VND10N06TR-E

+12V_RAW

R49

10
k

R51
120

D5

SS34

J11

M4

J13

M4

J9

M4

GND

D4

SS34

J7

M4

J12

M4

J10

M4

K
1

A
2

D16

1N4148WS

A
1

K
2

D24

LED-RED-0603

P32

P34

P37

P40

P35

P31

R21

R23

R22

+5VP

R33

K
1

A
2

D15

1N4148WS

A
1

K
2

D23

LED-RED-0603
P24

+12V_RAW

R32

B1

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19

B2

B20
B21
B22
B23
B24

B3
B4
B5
B6
B7
B8
B9

J1B
1318612-1

+5VA

VBAT
E1

V12
E2

VIGN
E3

V5
E4

EN_5VP
E5

PG_5VP
E6

G
N

D
S

1

V12_PERM
V1

IN_VIGN
V2

V12_RAW
V3

5VP
V4

M4
Module-power_12and5V-0.2

P7

R31

OUT
1

IN
2

V
bb

3

IS
4

U1
BTS6143D

+5VP

R87 DNP

R88 DNP

+5VA
+5VA

P28

+5VA

R42 DNP

GND

GNDA

R86 680k
GNDA
GNDA

P29

P30

A
1

K
2D48

LED-RED-0603

R43 680k

R44 680k

+12V

D12

SS34

R55

10
k

+12V_RAW

GND

R46

10
k

A
1

K
2D28

LED-WHITE-0603

A
1

K
2

D47

LED-WHITE-0603

K
1

A
2

D18

1N4148WS

GNDA

A
1

K
2D27

LED-WHITE-0603

A
1

K
2D45

LED-WHITE-0603

GND

D6

SS34
+12V_RAW

K
1

A
2

D34

1N4148WS

A
1

K
2D46

LED-WHITE-0603

K
1

A
2

D33

1N4148WS

A
1

K
2D44

LED-WHITE-0603

1

2
3

Q5
VND10N06TR-E

K
1

A
2

D35

1N4148WS

GND

R47

10
k

1

2
3

Q2
VND10N06TR-E

A
1

K
2D41

LED-WHITE-0603

1

2
3

Q1
VND10N06TR-E

+
5V

A

G
N

D

P15
P16

A
1

K
2D42

LED-WHITE-0603

A
1

K
2D43

LED-WHITE-0603

K
1

A
2

D31

1N4148WS

K
1

A
2

D32

1N4148WS

GND

V
5A

E
1

G
N

D
E

2

OUT_KNOCK
E3

IN_KNOCK
W1

V
R

E
F

W
2

M3
Module-knock-0.2

GND

+12V_RAW

1
2
3
4
5
6

J2

Conn_01x06

P42
P43

Analog/digital

Heater negative
Power GND

LSU_Un
E1

LSU_Vm
E2

LSU_Ip
E3

LSU_Rtrim
E4

LSU_H+
E5

LSU_H-
E6

GND
G

SEL1
J1

SEL2
J2

PULL_DOWN1
J_GND1

PULL_DOWN2
J_GND2

PULL_UP1
J_VCC1

PULL_UP2
J_VCC2

V5_IN
W1

CAN_VIO
W2

CANL
W3

CANH
W4

nReset
W5

SWDIO
W6

SWCLK
W7

V33_OUT
W8

VDDA
W9

M9
Module-wbo-0.5

GND

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

PROTO_AREA

+
3.

3V
A

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

PROTO_AREA

GNDA

+
12

V

P5

R57
20k

GND

R89 680k
R45 680k

GNDA

P18

+12V_PROT

+12V_RAW

GND
G

V12_RAW
S11

GND
S3

V5
W14

V12P
W5

M2A
Module-output-0.3

+5V

R30

GND

K
1

A
2

D37

1N4148WS

A
1

K
2D25

LED-WHITE-0603

K
1

A
2

D17

1N4148WS

A
1

K
2D26

LED-WHITE-0603

A
1

K
2D49

LED-RED-0603

K
1

A
2

D39

1N4148WS

A
1

K
2D50

LED-RED-0603

K
1

A
2

D38

1N4148WS

+12V_RAW

D2

SS34

K
1

A
2

D19

1N4148WS

GND

GND

C13

10u

+5VA

GND

R
RN

S

T
TN

J6

AudioJack3_SwitchTR

GND

K
1

A
2

D20

1N4148WS

+12V_RAW

D1

SS34

1
-

2

+
3

U5A
MCP6002-xSN

C2

10n

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

PROTO_AREA

P45

1
2
3
4
5
6

J14

1
2
3
4

J3
Conn_01x04

P6

+12V_PROT

+12V_PROT

R48

4.
7k

D3
SS34

+5VA

R54
10k

+3V3

P33

+3V3

GND

G
N

D
1

IN
2

OUT
3

ST
4

V
S

5
V

S
6

V
S

7
V

S
8

U2 BTS4175SGA

DNP

+12V_RAW

R56
10k

R53
10k

+
5

-
6

7

U5B
MCP6002-xSN

V
-

4
V

+
8

U5C
MCP6002-xSN

K
1

A
2

D10
1N4148WS

GND

GND

+ 1
- 2

BT1
DNP

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

PROTO_AREA

+3.3VA

+5VA

GNDA
GNDA

+3V3
+3V3
+5VA

R40 DNP

C12
100n

P19
P20

+5VA

+5V

+12V_RAW

P22

P23

P25

P21

R85 DNP

+12V_RAW

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

PROTO_AREA

+5VA R41 DNP

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

PROTO_AREA

R50

10
k

GND

K
1

A
2

D14

1N4148WS

A
1

K
2

D22

LED-RED-0603

A
1

K
2

D21

LED-RED-0603

K
1

A
2

D13

1N4148WS

C3
100n

+12V_RAW

+12V_RAW

Hellen-One-PCB-logo
(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

+ 1
- 2

BT2
BATTERY_CR1220

GND

J8

M4

R62
4.7k

R61
4.7k

GND

GNDA GND

P12
R38

R36

F1

P8

R34
DNP

R37

P44

P38

R39

P9

R35

P10
P11

+12V_RAW

E1

E10
E11
E12
E13
E14
E15
E16
E17
E18
E19

E2

E20
E21
E22
E23
E24
E25
E26
E27
E28
E29

E3

E30
E31

E4
E5
E6
E7
E8
E9

J1E
1318612-1

C14
100n

GND

1
2

GND
3

V+
4

~{EN}
5

6

V-
7

8

U6
DG470

R94
10k GND

+3V3

+12V

D1

D10
D11
D12
D13
D14
D15
D16
D17

D2
D3
D4
D5
D6
D7
D8
D9

J1D
1318612-1

R
93

12
0

R84

GND

R82

R83

C1

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19

C2

C20
C21
C22

C3
C4
C5
C6
C7
C8
C9

J1C
1318612-1

GND

+5VP

R80

R81

R79

A
1

K
2D40

LED-WHITE-0603

+12V_PROT

K
1

A
2

D30

1N4148WS

R29
GND

1
2
3
4
5

J5

Conn_01x05_Male

G
N

D

VBUS
1

D-
2

D+
3

G
N

D
4

S
hi

el
d

5

J4USB_B

+12V_RAW

R28

P14

P4

P3
P2

R24

R26

R25

R27

GND

GND
G

OUT_IGN8
S1

OUT_IGN7
S2

OUT_IGN6
S3

OUT_IGN5
S4

OUT_IGN4
S5

OUT_IGN3
S6

OUT_IGN2
S7

OUT_IGN1
S8

IGN8
V1

V33
V10

IGN7
V2

IGN6
V3

IGN5
V4

IGN4
V5

IGN3
V6

IGN2
V7

IGN1
V8

VCC
V9

M8
Module-ign8-0.2

+3.3VA
+5VA

+5VA

GND

GND

R8

R9

R10

R11

D11 SS34

D9 SS34

D8 SS34

R16

R15

R17

R14

D7 SS34

P1

DIR
1

SCK
10

DIS
11

PWM
12

GND
13

VSO
2

SO
3

VS
4

OUT1
5

GND
6

OUT2
7

SI
8

CSN
9

U3
TLE9201SG

GND

R19

R18

R13

P13

+5VP
+5VP

R12

+12V_RAW
R20

+3V3

GND

GND
G

V5
N1

V33
N2

SWO
N3

SWDIO
N4

SWCLK
N5

nReset
N6

M6

Module-stlink-0.1

+5V

GND
E1

12V
N1

GND
S1

12V
V1

UART_RX
V2

5V
V3

LIN
V4

UART_TX
V5

M7
Module-lin-0.1

GND

+5VA
R92

4.
7k

R95

R96

GNDA
GNDA

A1

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19

A2

A20
A21
A22
A23
A24
A25
A26
A27
A28
A29

A3

A30
A31

A4
A5
A6
A7
A8
A9

J1A
1318612-1

R4

R6
GNDA

R3

R5

GNDA

R2

F3

GND
GND

F2

R1

C1
10u

R7

GND

GND

R58
20k

K
1

A
2

D29

1N4148WS

+12V_RAW

ADC3

ADC3

ADC3

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

EINT

F40x does not

have UART8

PA0

PA1

PA2

PA3

PA4

PA5

PA6

PA7/PE11

PB0

PB1

PC0

PC1

PC2

PC3

PC4/PE9

PC5

PE10

PE12

PE13

PE14

PE15

PF10

PF11

PF2

PF3

PF4

PF5

PF6

PF7

PF8

PF9

PIN

SPI2_SCK
E1

OUT_IO10
E10

OUT_IO9
E11

OUT_IO2
E12

OUT_IO12
E13

OUT_PWM5
E14

OUT_PWM4
E15

OUT_PWM3
E16

OUT_PWM2
E17

OUT_INJ2
E18

OUT_INJ1
E19

SPI2_MISO
E2

OUT_IO13
E20

OUT_IO4
E21

OUT_IO8
E22

OUT_IO7
E23

OUT_IO11
E24

OUT_PWM7
E25

OUT_PWM6
E26

OUT_PWM1
E27

OUT_PWM8
E28

OUT_INJ3
E29

SPI2_MOSI
E3

OUT_INJ4
E30

OUT_INJ5
E31

OUT_INJ6
E32

OUT_INJ7
E33

OUT_INJ8
E34

IO6
E35

IO7
E36

V5A_SWITCHABLE
E38

GNDA
E39

SPI2_CS
E4

OUT_IO3
E6

OUT_IO5
E7

OUT_IO1
E8

OUT_IO6
E9

GND
G

USBID
N1

SPI3_CS
N10

SPI3_SCK
N11

SPI3_MISO
N12

SPI3_MOSI
N13

I2C_SCL
N14

I2C_SDA
N15

IO1
N16

UART2_TX
N17

UART2_RX
N18

IO2
N19

USBM
N2

IO4
N20

IO3
N21

V33
N22

IO5
N23

UART8_RX
N24

UART8_TX
N25

IN_VIGN
N26

VBAT
N27

V33_SWITCHABLE
N28

OUT_PWR_EN
N29

USBP
N3

V5A_SWITCHABLE
N30

VCC
N31

V33
N32

VBUS
N4

BOOT0
N5

SWO
N6

SWDIO
N7

SWCLK
N8

nReset
N9

IN_D4
S1

IN_AUX4
S10

IN_AUX3
S11

IN_AUX2
S12

IN_AUX1
S13

IN_RES2
S14

IN_O2S2
S15

IN_O2S
S16

IN_RES1
S17

IN_RES3
S18

IN_MAP3
S19

IN_D3
S2

IN_MAP2
S20

IN_MAP1
S21

IN_CRANK
S22

IN_KNOCK
S23

IN_CAM
S24

IN_VSS
S25

IN_IAT
S26

IN_AT1
S27

IN_CLT
S28

IN_AT2
S29

IN_D2
S3

IN_TPS
S30

IN_PPS
S31

IN_TPS2
S32

IN_PPS2
S33

VREF1
S35

IN_D1
S4

VREF2
S5

IN_SENS4
S6

IN_SENS3
S7

IN_SENS2
S8

IN_SENS1
S9

GNDA
W1

IGN2
W10

IGN1
W11

CANH
W12

CANL
W13

V5A_SWITCHABLE
W2

V33_REF
W3

IGN8
W4

IGN7
W5

IGN6
W6

IGN5
W7

IGN4
W8

IGN3
W9

M1
Module-mega-mcu144-0.5

R59
20k

R91
20k

+
5V

A

+12V_PROT

+12V_RAW
+12V_RAW

IN_VIGN

OUT_VTS_HS

OUT_FUEL_RELAY

OUT_A/C_LS

IN_CRANK_HALL

IN_BRAKE

LIN

IN_INTAKE_POSITION
IN_KNOCK

AUX_LS1

OUT_AUX_LS1

IN_CRANK_HALL

IN_VVT_CAM_HALL
IN_CAM_SYNC_HALL

IN_TPS

IN_VSS

MCU_WBO_HEATER_LOW_SIDE
MCU_AUX_LS1

EXT_DC_PWM

OUT_IGN4

A/C_LS
IDLE_AIR

INTAKE_RUNNER

OUT_FUEL_RELAY

MCU_AUX_LS2

CAN_TERMINATION

MCU_LS_EVAP

CAN_H

LOCKOUT_SOLENOID

OUT_LS_EVAP

OUT_VTC_LS

MCU_AUX_O2

VTC_LS

ALTERNATOR_CONTROL_LS

IN_CAM_SYNC_HALL

LS_EVAP

OUT_LOCKOUT_SOLENOID

LS_EVAP

VTC_LS

WBO_HEATER_LOW_SIDE
AUX_LS1
AUX_LS3
AUX_LS2

OUT_DCp

USB-

OUT_DCn

DIN2
DIN3

USB-
USB+

VBUS

CAN_H

OUT_AUX_LS2

CAN_L
OUT_AUX_LS1

OUT_IDLE_AIR

OUT_A/C_LS

OUT_INJ1

AIN3

IN_VSS

IN_VTEC_PRESSURE_SW
IN_BRAKE

AIN2

DIN1

IN_TPS

OUT_INTAKE_RUNNER

OUT_LOCKOUT_SOLENOID

DC_PWM

MCU_AUX_LS3

MCU_VTC_LS

DC_DIR
OUT_RADIATOR_RELAYDC_PWM

DC_DIS

OUT_IGN2

USB+

VBUS

OUT_IGN3

OUT_IGN1

MCU_VTC_LS
MCU_LS_EVAP

CAN_L

OUT_VTS_HS

OUT_RADIATOR_RELAY
OUT_TACHOMETER

IN_VTEC_PRESSURE_SW

MCU_AUX_LS2

MCU_AUX_O1
MCU_AUX_O2

OUT_INTAKE_RUNNER

ALTERNATOR_CONTROL_LS

OUT_LS_EVAP

MCU_WBO_HEATER_LOW_SIDE

MCU_AUX_LS3
MCU_AUX_LS1

WBO_RELAY_OUTPUT_LS

VREF2

VTS_HS

OUT_VTS_HS

IN_IAT

DIN1
DIN2

IO4

MCU_AUX_O1

IO3

DC_DIS

DC_DIR

ALTERNATOR_CONTROL_LS

OUT_VTC_LS

OUT_INJ2

AIN2
AIN3

IO2

NRESET

IO1

AIN1

OUT_MAIN_RELAY_CONTROL

OUT_CHECK_ENGINE

OUT_FUEL_RELAY

OUT_INTAKE_RUNNER

IN_CAM_SYNC_HALL

IN_MAP

IN_VVT_CAM_HALL

VTS_HS

OUT_LOCKOUT_SOLENOID

OUT_INJ2
OUT_INJ1

IN_CRANK_HALL

OUT_INJ3

CAN_L
CAN_HOUT_INJ4

OUT_IDLE_AIR

IN_INTAKE_POSITION

OUT_A/C_LS

IN_IAT

OUT_IGN1

OUT_IGN3
OUT_IGN2

IN_CLT

AUX_LS3

OUT_INJ4

VBUS

OUT_AUX_LS2
IO3
IO4

USB-

IO2

OUT_INJ2
OUT_INJ3

LIN

IO1

CAN_L
CAN_H

VTS_HS

OUT_AUX_LS3

USB+

OUT_WBO_HEATER_LOW_SIDE

WBO_HEATER_LOW_SIDE

5VP_GOOD

OUT_IGN4

AUX_LS2

5VP_GOOD

OUT_AUX_LS3
AIN1

V33_REF

PWR_EN

VREF2

AIN1

AIN3
AIN2

PWR_EN

IN_VIGN

4WIRE_DENSO_SIGNAL+
4WIRE_DENSO_SIGNAL-

OUT_FUEL_RELAY

OUT_DCn

OUT_DCp

DIN3

V33_REF

DIN1
DIN2

DIN3

OUT_MAIN_RELAY_CONTROL

IN_KNOCK

OUT_RADIATOR_RELAY

WBO_RELAY_OUTPUT_LS

OUT_INJ4

OUT_INJ3

OUT_MAIN_RELAY_CONTROL

OUT_TACHOMETER

OUT_CHECK_ENGINE

OUT_CHECK_ENGINE

OUT_TACHOMETER

4WIRE_DENSO_SIGNAL-

IN_MAP

OUT_IDLE_AIR

IN_VVT_CAM_HALL
WBO_RELAY_OUTPUT_LS

OUT_WBO_HEATER_LOW_SIDE

4WIRE_DENSO_SIGNAL+

OUT_INJ1

IN_CLT

Board info

2,5

EVAP

2,5,AP2

EVAP

2,5

WHITE

2,5
2,5

NC

NC

2,5

tank pressure
load sensor

steering pressure switch

2,5

RED

NC

2,5,AP2

2,5,AP2

2,5,AP2
2,5,AP2

NC

NC

LEDs

WBO heater +12 from relay

CMPA intake
CMPB exhaust

Secondary NB heater

NC

2,5

https://rusefi.com/s/hellen125honda

NC

A/T TCU

2,5

Ouputs

Ignition
General purpose bus

2,5,AP2

NC

NC

2,5

A/T TCU

NC

Injection

Discrete inputs

2,5

2,5,AP2
2,5,AP2

2,5,AP2
2,5,AP2

2,5,AP2

ALTL

Bus types

Analog inputs (sensors)

High enables CAN
terminator

2,5,AP2

2,5,AP2

NC

2,5

ALTC

aka VTEC control

ALTERNATOR_FIELD

Prototype areas

US/EU

SCS Service Check Short

Immo k-line

EGR

SEFMJ

2,5,AP2

Variable Timing Control aka VVT

BLACK

JDM

GREEN

YELLOW

GREY

Secondary O2

OBD k-line

Q6
VND10N06TR-E

1

2
3 R60

10
k

D12

SS34

R55

10
k

+12V_RAW

D6

SS34
+12V_RAW

Q5
VND10N06TR-E

1

2
3

G
N

D

P15
P16

+12V_PROT

+12V_PROT

P33

R56
10k

D10
1N4148WS

K
1

A
2

GND

GND

BT1
DNP

+ 1
- 2

+3.3VA

+5VA

GNDA
GNDA

+3V3
+3V3
+5VA

P32

P31

P28
P29

P30

D28

LED-WHITE-0603
A

1
K

2

D18

1N4148WS
K

1
A

2

D27

LED-WHITE-0603
A

1
K

2

R57
20k D25

LED-WHITE-0603
A

1
K

2

D17

1N4148WS
K

1
A

2

D26

LED-WHITE-0603
A

1
K

2

D19

1N4148WS
K

1
A

2

D20

1N4148WS
K

1
A

2

D14

1N4148WS
K

1
A

2

D22

LED-RED-0603
A

1
K

2

D21

LED-RED-0603
A

1
K

2

D13

1N4148WS
K

1
A

2

D16

1N4148WS
K

1
A

2

D24

LED-RED-0603
A

1
K

2
D15

1N4148WS
K

1
A

2

D23

LED-RED-0603
A

1
K

2

M4
Module-power_12and5V-0.2

VBAT
E1

V12
E2

VIGN
E3

V5
E4

EN_5VP
E5

PG_5VP
E6

G
N

D
S

1

V12_PERM
V1

IN_VIGN
V2

V12_RAW
V3

5VP
V4

+5VP

+12V

P24
P25

P35

P40

P37

P34

BT2
BATTERY_CR1220

+ 1
- 2

GND

C14
100n

GND

U6
DG470

1
2

GND
3

V+
4

~{EN}
5

6

V-
7

8

R94
10k GND

+3V3

+12V

GND

D40

LED-WHITE-0603
A

1
K

2

+12V_PROT

D30

1N4148WS
K

1
A

2

GND

J5

Conn_01x05_Male

1
2
3
4
5G

N
D

J4USB_B

VBUS
1

D-
2

D+
3

G
N

D
4

S
hi

el
d

5

M8
Module-ign8-0.2

GND
G

OUT_IGN8
S1

OUT_IGN7
S2

OUT_IGN6
S3

OUT_IGN5
S4

OUT_IGN4
S5

OUT_IGN3
S6

OUT_IGN2
S7

OUT_IGN1
S8

IGN8
V1

V33
V10

IGN7
V2

IGN6
V3

IGN5
V4

IGN4
V5

IGN3
V6

IGN2
V7

IGN1
V8

VCC
V9

+3.3VA
+5VA

+3V3

GND

M6

Module-stlink-0.1

GND
G

V5
N1

V33
N2

SWO
N3

SWDIO
N4

SWCLK
N5

nReset
N6

+5V

M7
Module-lin-0.1

GND
E1

12V
N1

GND
S1

12V
V1

UART_RX
V2

5V
V3

LIN
V4

UART_TX
V5

GND

+5VA
R92

4.
7k

R95

R96

GND

R58
20k

D29

1N4148WS
K

1
A

2

M1
Module-mega-mcu144-0.5

SPI2_SCK
E1

OUT_IO10
E10

OUT_IO9
E11

OUT_IO2
E12

OUT_IO12
E13

OUT_PWM5
E14

OUT_PWM4
E15

OUT_PWM3
E16

OUT_PWM2
E17

OUT_INJ2
E18

OUT_INJ1
E19

SPI2_MISO
E2

OUT_IO13
E20

OUT_IO4
E21

OUT_IO8
E22

OUT_IO7
E23

OUT_IO11
E24

OUT_PWM7
E25

OUT_PWM6
E26

OUT_PWM1
E27

OUT_PWM8
E28

OUT_INJ3
E29

SPI2_MOSI
E3

OUT_INJ4
E30

OUT_INJ5
E31

OUT_INJ6
E32

OUT_INJ7
E33

OUT_INJ8
E34

IO6
E35

IO7
E36

V5A_SWITCHABLE
E38

GNDA
E39

SPI2_CS
E4

OUT_IO3
E6

OUT_IO5
E7

OUT_IO1
E8

OUT_IO6
E9

GND
G

USBID
N1

SPI3_CS
N10

SPI3_SCK
N11

SPI3_MISO
N12

SPI3_MOSI
N13

I2C_SCL
N14

I2C_SDA
N15

IO1
N16

UART2_TX
N17

UART2_RX
N18

IO2
N19

USBM
N2

IO4
N20

IO3
N21

V33
N22

IO5
N23

UART8_RX
N24

UART8_TX
N25

IN_VIGN
N26

VBAT
N27

V33_SWITCHABLE
N28

OUT_PWR_EN
N29

USBP
N3

V5A_SWITCHABLE
N30

VCC
N31

V33
N32

VBUS
N4

BOOT0
N5

SWO
N6

SWDIO
N7

SWCLK
N8

nReset
N9

IN_D4
S1

IN_AUX4
S10

IN_AUX3
S11

IN_AUX2
S12

IN_AUX1
S13

IN_RES2
S14

IN_O2S2
S15

IN_O2S
S16

IN_RES1
S17

IN_RES3
S18

IN_MAP3
S19

IN_D3
S2

IN_MAP2
S20

IN_MAP1
S21

IN_CRANK
S22

IN_KNOCK
S23

IN_CAM
S24

IN_VSS
S25

IN_IAT
S26

IN_AT1
S27

IN_CLT
S28

IN_AT2
S29

IN_D2
S3

IN_TPS
S30

IN_PPS
S31

IN_TPS2
S32

IN_PPS2
S33

VREF1
S35

IN_D1
S4

VREF2
S5

IN_SENS4
S6

IN_SENS3
S7

IN_SENS2
S8

IN_SENS1
S9

GNDA
W1

IGN2
W10

IGN1
W11

CANH
W12

CANL
W13

V5A_SWITCHABLE
W2

V33_REF
W3

IGN8
W4

IGN7
W5

IGN6
W6

IGN5
W7

IGN4
W8

IGN3
W9

R59
20k

R91
20k

+
5V

A

+12V_PROT

D48

LED-RED-0603
A

1
K

2

D47

LED-WHITE-0603

A
1

K
2

D45

LED-WHITE-0603
A

1
K

2

D34

1N4148WS
K

1
A

2

D46

LED-WHITE-0603
A

1
K

2

D33

1N4148WS
K

1
A

2

D44

LED-WHITE-0603
A

1
K

2

D35

1N4148WS
K

1
A

2

D41

LED-WHITE-0603
A

1
K

2

D42

LED-WHITE-0603
A

1
K

2

D43

LED-WHITE-0603
A

1
K

2

D31

1N4148WS
K

1
A

2

D32

1N4148WS
K

1
A

2

P42
P43

GND

D37

1N4148WS
K

1
A

2

D49

LED-RED-0603
A

1
K

2

D39

1N4148WS
K

1
A

2

D50

LED-RED-0603
A

1
K

2
D38

1N4148WS
K

1
A

2

C2

10n

R48

4.
7k

D3
SS34

R54
10k

+3V3

U2 BTS4175SGA

DNP

G
N

D
1

IN
2

OUT
3

ST
4

V
S

5
V

S
6

V
S

7
V

S
8

R53
10k

P19
P20

P22

P23

P21

M2C
Module-output-0.3

OUT_SOLENOID_A1
S1

OUT_LOW11
S10

OUT_LOW8_PULLUP
S12

OUT_LOW12
S13

OUT_LOW9
S14

OUT_INJ6
S15

OUT_INJ2
S16

OUT_INJ3
S17

OUT_INJ1
S18

OUT_SOLENOID_A2
S2

OUT_SOLENOID_B1
S4

OUT_SOLENOID_B2
S5

OUT_PP2
S6

OUT_LOW3_DUAL
S7

OUT_LOW1
S8

OUT_HIGH2
S9

OUT_LOW2
W1

OUT_INJ5
W10

OUT_INJ8
W11

OUT_INJ7
W12

OUT_LOW5_MAIN
W13

OUT_LOW10
W2

OUT_LOW6_DIODE
W3

OUT_LOW4_DUAL
W4

OUT_PP1
W6

OUT_INJ4
W7

OUT_HIGH1
W8

OUT_LOW7_PULLUP
W9

M2B
Module-output-0.3

INJ8
W15

INJ7
W16

INJ6
W17

INJ5
W18

INJ4
W19

INJ3
W20

LOW1
W21

PP2
W22

INJ2
W23

INJ1
W24

LOW6_DIODE
W25

LOW10
W26

LOW9
W27

PP1
W28

LOW2
W29

SOLENOID_B2
W30

SOLENOID_B1
W31

SOLENOID_A2
W32

SOLENOID_A1
W33

LOW4_DUAL
W34

LOW11
W35

LOW12
W36

LOW8_HIGH2
W37

LOW3_DUAL
W38

LOW7_HIGH1
W39

LOW5_MAIN
W40

P18

D11 SS34

D9 SS34

D8 SS34

D7 SS34

GND

C3
100n

GND

+12V_RAW

C1
10u

GND

U3
TLE9201SG

DIR
1

SCK
10

DIS
11

PWM
12

GND
13

VSO
2

SO
3

VS
4

OUT1
5

GND
6

OUT2
7

SI
8

CSN
9

GND

U1
BTS6143D

OUT
1

IN
2

V
bb

3

IS
4

R51
120

+12V_RAW

GND

R52
1k

GND
GND

+12V_RAW

+12V_RAW

+12V_RAW

+12V_RAW

+5V

U5C
MCP6002-xSN

V
-

4
V

+
8

U5B
MCP6002-xSN

+
5

-
6

7

GND

+5VA

GND

J6

AudioJack3_SwitchTR

R
RN

S

T
TN

GND

+5VA

M2A
Module-output-0.3

GND
G

V12_RAW
S11

GND
S3

V5
W14

V12P
W5

+12V_RAW

+12V_PROT

GNDAR45 680k

R89 680k
GNDA

GND

M9
Module-wbo-0.5

LSU_Un
E1

LSU_Vm
E2

LSU_Ip
E3

LSU_Rtrim
E4

LSU_H+
E5

LSU_H-
E6

GND
G

SEL1
J1

SEL2
J2

PULL_DOWN1
J_GND1

PULL_DOWN2
J_GND2

PULL_UP1
J_VCC1

PULL_UP2
J_VCC2

V5_IN
W1

CAN_VIO
W2

CANL
W3

CANH
W4

nReset
W5

SWDIO
W6

SWCLK
W7

V33_OUT
W8

VDDA
W9

J2

Conn_01x06

1
2
3
4
5
6

+12V_RAW

GND

M3
Module-knock-0.2

V
5A

E
1

G
N

D
E

2

OUT_KNOCK
E3

IN_KNOCK
W1

V
R

E
F

W
2

GND

R90 680k
GNDA

GND

R44 680k
R43 680k

GNDA
GNDAR86 680k

GNDA

R42 DNP

+5VA
+5VA
+5VA

R88 DNP
R87 DNP

J1B
1318612-1

B1

B10
B11
B12
B13
B14
B15
B16
B17
B18
B19

B2

B20
B21
B22
B23
B24

B3
B4
B5
B6
B7
B8
B9

R22

R23

R21

+12V_RAW
+12V_RAW

R7

R1

F2

GND
GND

F3

R2

GNDA

R5

R3

GNDA
R6

R4

J1A
1318612-1

A1

A10
A11
A12
A13
A14
A15
A16
A17
A18
A19

A2

A20
A21
A22
A23
A24
A25
A26
A27
A28
A29

A3

A30
A31

A4
A5
A6
A7
A8
A9

GNDA
GNDA

R20
+12V_RAW

R12

+5VP
+5VP

P13

R13

R18

R19

P1

R14

R17

R15

R16

R11

R10

R9

R8

GND

GND

+5VA

R27

R25

R26

R24

P2
P3

P4

P14

R28

+12V_RAW

R29

R79

R81

R80

+5VP

GND

J1C
1318612-1

C1

C10
C11
C12
C13
C14
C15
C16
C17
C18
C19

C2

C20
C21
C22

C3
C4
C5
C6
C7
C8
C9

R83

R82

R84

J1E
1318612-1

E1

E10
E11
E12
E13
E14
E15
E16
E17
E18
E19

E2

E20
E21
E22
E23
E24
E25
E26
E27
E28
E29

E3

E30
E31

E4
E5
E6
E7
E8
E9

P11
P10

R35

P9

R39

P38

P44

R37

R34
DNP

P8

F1

R36

R38
P12

GNDGNDA

+5VP

R33

R32
P7

R31
P6

GND
P5

R30

R40 DNP

R41 DNP

+5VA

+5VA
+5VA

R85 DNP

+12V_RAW
D1

SS34

+12V_RAW
D2

SS34

+12V_RAW

+12V_RAW

D4

SS34

D5

SS34

R49

10
k

Q3
VND10N06TR-E

1

2
3

Q4
VND10N06TR-E

1

2
3 R50

10
k

PROTO_AREA

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

PROTO_AREA

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

+
12

V

PROTO_AREA

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

+
3.

3V
A

PROTO_AREA

1

10

11 12 13 14 15

2 3 4 5

6 7 8 9

+
5V

A

Q1
VND10N06TR-E

1

2
3

Q2
VND10N06TR-E

1

2
3 R47

10
k

R46

10
k



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date:
KiCad E.D.A. kicad 7.0.1-115-g2ece2719d0

Rev:Size: A4
Id: 2/2

Title:

File: denso.kicad_sch
Sheet: /DENSO/

GND

GND

R72
1k

R
651k

GND

C5
33n

R73
120

R71
1k

R
661k

V
-

11
V

+
4

U4E
MCP6004

+
10

8
-

9

U4C

R67
10k

C7

10n

GND

GND

R63
1.8k

+
12

-
13

14

U4D
MCP6004

R64
1.3k

C9
33n

C6
10n

C8

10n

R68
10k

+
5

-
6

7
U4B

R70
1k

GND

C4
33n

C10
10n

R78
1k

R74
1k

R75
1k

R76
47k

1
-

2

+
3

U4A

R77
47k

GND

GND

C11
10n

R69
1k

Sensor-

Sensor+

5V

OUT

Sensor-

Sensor+

2.1v divider

Putting the current shunt at 2.5v reduces
the offset error near zero current since
the current through R2/R3 will be 0

2.1 + 0.4 = 2.5v divider

U4C
+

10
8

-
9

C7

10n

C8

10n

U4B
+

5

-
6

7

GND

C4
33n

GND

C5
33n

GND

R
661k

GND

R64
1.3k

GND

C11
10n

GND
GND

U4D
MCP6004

+
12

-
13

14

U4E
MCP6004

V
-

11
V

+
4

GND

C6
10n



1

1

2

2

3

3

4

4

D D

C C

B B

A A

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U170

MCP6004

GNDA

V5A

R171

4.7k

R170

4.7k

GNDA

GNDA

GNDA

IN1

OUT1

OUT2

IN2
IN3

IN4

OUT3

OUT4

C170
100nPIC17001 

PIC17002 
COC3 

PIR17001 

PIR17002 

PIR17003 

PIR17004 PIR17005 

PIR17006 

PIR17007 

PIR17008 

COR5 

PIR17101 

PIR17102 

PIR17103 

PIR17104 PIR17105 

PIR17106 

PIR17107 

PIR17108 

COR6 

PIU17001 

PIU17002 

PIU17003 

PIU17004 

PIU17005 

PIU17006 

PIU17007 

PIU17008 

PIU17009 

PIU170010 

PIU170011 

PIU170012 

PIU170013 

PIU170014 

COU2 

PIC17001 

PIR17002 

PIR17003 

PIR17102 

PIR17103 

PIU170011 

PIR17001 

PIU17001 

PIU17002 

PIR17004 

PIU170013 

PIU170014 

PIR17005 

PIR17006 

POOUT2 

PIR17007 

PIR17008 

POOUT1 

PIR17101 

PIU17008 

PIU17009 

PIR17104 

PIU17006 

PIU17007 

PIR17105 

PIR17106 

POOUT3 

PIR17107 

PIR17108 

POOUT4 

PIU17003 POIN1 

PIU17005 POIN3 

PIU170010 POIN4 

PIU170012 POIN2 PIC17002 PIU17004 

POIN10OpAmp1 

POIN20OpAmp1 
POIN30OpAmp1 

POIN40OpAmp1 

POOUT10OpAmp1 

POOUT20OpAmp1 

POOUT30OpAmp1 

POOUT40OpAmp1 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

C270
100n

V5A

IO0
IO1

COM

MUX
B11

GND 2

B03 A 4

VCC5

S 6

U270

NC7SB3157P6X

GNDA GNDA

PIC27001 

PIC27002 
COC125 

PIU27001 

PIU27002 

PIU27003 PIU27004 

PIU27005 

PIU27006 

COU104 

PIC27001 

PIU27002 

PIU27001 POIO1 
PIU27003 POIO0 PIU27004 POCOM 

PIU27006 POMUX 

PIC27002 PIU27005 

POCOM0Mux1 POIO00Mux1 
POIO10Mux1 

POMUX0Mux1 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U175

MCP6004

GNDA

V5A

R176

4.7k

R175

4.7k

GNDA

GNDA

GNDA

IN1

OUT1

OUT2

IN2
IN3

IN4

OUT3

OUT4

C175
100nPIC17501 

PIC17502 
COC3 

PIR17501 

PIR17502 

PIR17503 

PIR17504 PIR17505 

PIR17506 

PIR17507 

PIR17508 

COR5 

PIR17601 

PIR17602 

PIR17603 

PIR17604 PIR17605 

PIR17606 

PIR17607 

PIR17608 

COR6 

PIU17501 

PIU17502 

PIU17503 

PIU17504 

PIU17505 

PIU17506 

PIU17507 

PIU17508 

PIU17509 

PIU175010 

PIU175011 

PIU175012 

PIU175013 

PIU175014 

COU2 

PIC17501 

PIR17502 

PIR17503 

PIR17602 

PIR17603 

PIU175011 

PIR17501 

PIU17501 

PIU17502 

PIR17504 

PIU175013 

PIU175014 

PIR17505 

PIR17506 

POOUT2 

PIR17507 

PIR17508 

POOUT1 

PIR17601 

PIU17508 

PIU17509 

PIR17604 

PIU17506 

PIU17507 

PIR17605 

PIR17606 

POOUT3 

PIR17607 

PIR17608 

POOUT4 

PIU17503 POIN1 

PIU17505 POIN3 

PIU175010 POIN4 

PIU175012 POIN2 PIC17502 PIU17504 

POIN10OpAmp2 

POIN20OpAmp2 
POIN30OpAmp2 

POIN40OpAmp2 

POOUT10OpAmp2 

POOUT20OpAmp2 

POOUT30OpAmp2 

POOUT40OpAmp2 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

C275
100n

V5A

IO0
IO1

COM

MUX
B11

GND 2

B03 A 4

VCC5

S 6

U275

NC7SB3157P6X

GNDA GNDA

PIC27501 

PIC27502 
COC125 

PIU27501 

PIU27502 

PIU27503 PIU27504 

PIU27505 

PIU27506 

COU104 

PIC27501 

PIU27502 

PIU27501 POIO1 
PIU27503 POIO0 PIU27504 POCOM 

PIU27506 POMUX 

PIC27502 PIU27505 

POCOM0Mux2 POIO00Mux2 
POIO10Mux2 

POMUX0Mux2 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U180

MCP6004

GNDA

V5A

R181

4.7k

R180

4.7k

GNDA

GNDA

GNDA

IN1

OUT1

OUT2

IN2
IN3

IN4

OUT3

OUT4

C180
100nPIC18001 

PIC18002 
COC3 

PIR18001 

PIR18002 

PIR18003 

PIR18004 PIR18005 

PIR18006 

PIR18007 

PIR18008 

COR5 

PIR18101 

PIR18102 

PIR18103 

PIR18104 PIR18105 

PIR18106 

PIR18107 

PIR18108 

COR6 

PIU18001 

PIU18002 

PIU18003 

PIU18004 

PIU18005 

PIU18006 

PIU18007 

PIU18008 

PIU18009 

PIU180010 

PIU180011 

PIU180012 

PIU180013 

PIU180014 

COU2 

PIC18001 

PIR18002 

PIR18003 

PIR18102 

PIR18103 

PIU180011 

PIR18001 

PIU18001 

PIU18002 

PIR18004 

PIU180013 

PIU180014 

PIR18005 

PIR18006 

POOUT2 

PIR18007 

PIR18008 

POOUT1 

PIR18101 

PIU18008 

PIU18009 

PIR18104 

PIU18006 

PIU18007 

PIR18105 

PIR18106 

POOUT3 

PIR18107 

PIR18108 

POOUT4 

PIU18003 POIN1 

PIU18005 POIN3 

PIU180010 POIN4 

PIU180012 POIN2 PIC18002 PIU18004 

POIN10OpAmp3 

POIN20OpAmp3 
POIN30OpAmp3 

POIN40OpAmp3 

POOUT10OpAmp3 

POOUT20OpAmp3 

POOUT30OpAmp3 

POOUT40OpAmp3 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

C280
100n

V5A

IO0
IO1

COM

MUX
B11

GND 2

B03 A 4

VCC5

S 6

U280

NC7SB3157P6X

GNDA GNDA

PIC28001 

PIC28002 
COC125 

PIU28001 

PIU28002 

PIU28003 PIU28004 

PIU28005 

PIU28006 

COU104 

PIC28001 

PIU28002 

PIU28001 POIO1 
PIU28003 POIO0 PIU28004 POCOM 

PIU28006 POMUX 

PIC28002 PIU28005 

POCOM0Mux3 POIO00Mux3 
POIO10Mux3 

POMUX0Mux3 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U185

MCP6004

GNDA

V5A

R186

4.7k

R185

4.7k

GNDA

GNDA

GNDA

IN1

OUT1

OUT2

IN2
IN3

IN4

OUT3

OUT4

C185
100nPIC18501 

PIC18502 
COC3 

PIR18501 

PIR18502 

PIR18503 

PIR18504 PIR18505 

PIR18506 

PIR18507 

PIR18508 

COR5 

PIR18601 

PIR18602 

PIR18603 

PIR18604 PIR18605 

PIR18606 

PIR18607 

PIR18608 

COR6 

PIU18501 

PIU18502 

PIU18503 

PIU18504 

PIU18505 

PIU18506 

PIU18507 

PIU18508 

PIU18509 

PIU185010 

PIU185011 

PIU185012 

PIU185013 

PIU185014 

COU2 

PIC18501 

PIR18502 

PIR18503 

PIR18602 

PIR18603 

PIU185011 

PIR18501 

PIU18501 

PIU18502 

PIR18504 

PIU185013 

PIU185014 

PIR18505 

PIR18506 

POOUT2 

PIR18507 

PIR18508 

POOUT1 

PIR18601 

PIU18508 

PIU18509 

PIR18604 

PIU18506 

PIU18507 

PIR18605 

PIR18606 

POOUT3 

PIR18607 

PIR18608 

POOUT4 

PIU18503 POIN1 

PIU18505 POIN3 

PIU185010 POIN4 

PIU185012 POIN2 PIC18502 PIU18504 

POIN10OpAmp4 

POIN20OpAmp4 
POIN30OpAmp4 

POIN40OpAmp4 

POOUT10OpAmp4 

POOUT20OpAmp4 

POOUT30OpAmp4 

POOUT40OpAmp4 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

C285
100n

V5A

IO0
IO1

COM

MUX
B11

GND 2

B03 A 4

VCC5

S 6

U285

NC7SB3157P6X

GNDA GNDA

PIC28501 

PIC28502 
COC125 

PIU28501 

PIU28502 

PIU28503 PIU28504 

PIU28505 

PIU28506 

COU104 

PIC28501 

PIU28502 

PIU28501 POIO1 
PIU28503 POIO0 PIU28504 POCOM 

PIU28506 POMUX 

PIC28502 PIU28505 

POCOM0Mux4 POIO00Mux4 
POIO10Mux4 

POMUX0Mux4 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U190

MCP6004

GNDA

V5A

R191

4.7k

R190

4.7k

GNDA

GNDA

GNDA

IN1

OUT1

OUT2

IN2
IN3

IN4

OUT3

OUT4

C190
100nPIC19001 

PIC19002 
COC3 

PIR19001 

PIR19002 

PIR19003 

PIR19004 PIR19005 

PIR19006 

PIR19007 

PIR19008 

COR5 

PIR19101 

PIR19102 

PIR19103 

PIR19104 PIR19105 

PIR19106 

PIR19107 

PIR19108 

COR6 

PIU19001 

PIU19002 

PIU19003 

PIU19004 

PIU19005 

PIU19006 

PIU19007 

PIU19008 

PIU19009 

PIU190010 

PIU190011 

PIU190012 

PIU190013 

PIU190014 

COU2 

PIC19001 

PIR19002 

PIR19003 

PIR19102 

PIR19103 

PIU190011 

PIR19001 

PIU19001 

PIU19002 

PIR19004 

PIU190013 

PIU190014 

PIR19005 

PIR19006 

POOUT2 

PIR19007 

PIR19008 

POOUT1 

PIR19101 

PIU19008 

PIU19009 

PIR19104 

PIU19006 

PIU19007 

PIR19105 

PIR19106 

POOUT3 

PIR19107 

PIR19108 

POOUT4 

PIU19003 POIN1 

PIU19005 POIN3 

PIU190010 POIN4 

PIU190012 POIN2 PIC19002 PIU19004 

POIN10OpAmp6 

POIN20OpAmp6 
POIN30OpAmp6 

POIN40OpAmp6 

POOUT10OpAmp6 

POOUT20OpAmp6 

POOUT30OpAmp6 

POOUT40OpAmp6 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

(SW3)

(SW2)

(SW1)

3 (2)
SPI_ISPI_I 6 (3)
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OpAmp1
opamp.SchDoc

IN1 OUT1
OUT2IN2

IN3
IN4

OUT3
OUT4

OpAmp2
opamp.SchDoc

IN1 OUT1
OUT2IN2

IN3
IN4

OUT3
OUT4

OpAmp3
opamp.SchDoc

IN1 OUT1
OUT2IN2

IN3
IN4

OUT3
OUT4

OpAmp4
opamp.SchDoc

IN1 (CRNK) OUT1
OUT2IN2

IN3
IN4

OUT3
OUT4

OpAmp5
opamp_crank.SchDoc

IN1 OUT1
OUT2IN2

IN3
IN4

OUT3
OUT4

OpAmp6
opamp.SchDoc

OUT_PWM1

OUT_PWM6
OUT_PWM7

OUT_PWM8

OUT_PWM2
OUT_PWM3
OUT_PWM4
OUT_PWM5
OUT_IO12
OUT_IO2

O
U

T_
IO

1
O

U
T_

IO
5

O
U

T_
IO

6

O
U

T_
IO

3
O

U
T_

IO
9

O
U

T_
IO

10

OUT_IO11
OUT_IO7
OUT_IO8
OUT_IO4
OUT_IO13

IGN1

nReset

B
O

O
T0

VBAT

IO
1

IO
2

IO
3

IO
4

IO
5

I2C_SDA

IO
7

IO6

IO9

USBM

USBP USBID

VBUS

SWCLK
SWDIO

nReset

SWO

U
A

RT
2_

TX

U
A

RT
2_

RX

SPI2_MOSI
SPI2_MISO
SPI2_SCK
SPI2_CS

SP
I3

_M
O

SI
SP

I3
_M

IS
O

SP
I3

_S
C

K
SP

I3
_C

S

C
A

N
_T

X
C

A
N

_R
X

I2C_SCL

SP
I1

_M
IS

OSPI1_MOSI SPI1_SCK

SP
I1

_C
S1

SP
I1

_C
S2

U
A

RT
8_

RX
U

A
RT

8_
TX

IN_D2

IN_D3

IN_D4

IO
8

R101
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R143 populated: analog input O2S
R145 populated: WAKEUP by CAN

WAKEUP
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	M300B
	M300-W15
	M300-W16
	M300-W17
	M300-W18
	M300-W19
	M300-W20
	M300-W21
	M300-W22
	M300-W23
	M300-W24
	M300-W25
	M300-W26
	M300-W27
	M300-W28
	M300-W29
	M300-W30
	M300-W31
	M300-W32
	M300-W33
	M300-W34
	M300-W35
	M300-W36
	M300-W37
	M300-W38
	M300-W39
	M300-W40

	M300C
	M300-S1
	M300-S2
	M300-S4
	M300-S5
	M300-S6
	M300-S7
	M300-S8
	M300-S9
	M300-S10
	M300-S12
	M300-S13
	M300-S14
	M300-S15
	M300-S16
	M300-S17
	M300-S18
	M300-W1
	M300-W2
	M300-W3
	M300-W4
	M300-W6
	M300-W7
	M300-W8
	M300-W9
	M300-W10
	M300-W11
	M300-W12
	M300-W13

	Q300
	Q300-1
	Q300-2
	Q300-3

	Q301
	Q301-1
	Q301-2
	Q301-3

	Q302
	Q302-1
	Q302-2
	Q302-3

	Q303
	Q303-1
	Q303-2
	Q303-3

	Q304
	Q304-1
	Q304-2
	Q304-3

	Q305
	Q305-1
	Q305-2
	Q305-3

	Q306
	Q306-1
	Q306-2
	Q306-3

	Q307
	Q307-1
	Q307-2
	Q307-3

	Q308
	Q308-1
	Q308-2
	Q308-3

	Q309
	Q309-1
	Q309-2
	Q309-3

	Q310
	Q310-1
	Q310-2
	Q310-3

	Q311
	Q311-1
	Q311-2
	Q311-3

	Q312
	Q312-1
	Q312-2
	Q312-3

	Q313
	Q313-1
	Q313-2
	Q313-3

	Q314
	Q314-1
	Q314-2
	Q314-3

	R300
	R300-1
	R300-2

	R301
	R301-1
	R301-2

	R302
	R302-1
	R302-2

	R303
	R303-1
	R303-2

	R304
	R304-1
	R304-2
	R304-3
	R304-4
	R304-5
	R304-6
	R304-7
	R304-8

	R305
	R305-1
	R305-2
	R305-3
	R305-4
	R305-5
	R305-6
	R305-7
	R305-8

	R306
	R306-1
	R306-2
	R306-3
	R306-4
	R306-5
	R306-6
	R306-7
	R306-8

	R307
	R307-1
	R307-2

	R308
	R308-1
	R308-2

	R309
	R309-1
	R309-2

	R310
	R310-1
	R310-2

	R311
	R311-1
	R311-2

	R312
	R312-1
	R312-2

	R313
	R313-1
	R313-2

	R314
	R314-1
	R314-2

	R315
	R315-1
	R315-2

	R316
	R316-1
	R316-2

	U300
	U300-1
	U300-2
	U300-3
	U300-4
	U300-5
	U300-6
	U300-7
	U300-8

	U301
	U301-1
	U301-2
	U301-3
	U301-4
	U301-5
	U301-6
	U301-7
	U301-8
	U301-9
	U301-10
	U301-11
	U301-12
	U301-13
	U301-14
	U301-15
	U301-16

	U302
	U302-1
	U302-2
	U302-3
	U302-4
	U302-5
	U302-6
	U302-7
	U302-8

	U303
	U303-1
	U303-2
	U303-3
	U303-4
	U303-5
	U303-6
	U303-7
	U303-8

	U304
	U304-1
	U304-2
	U304-3
	U304-4
	U304-5
	U304-6
	U304-7
	U304-8
	U304-9
	U304-10
	U304-11
	U304-12
	U304-13
	U304-14
	U304-15
	U304-16


	Nets
	COIL_A1
	Pins
	M300-W33
	R306-4
	U300-1

	NetLabels
	COIL_A1
	COIL_A1
	COIL_A1


	COIL_A2
	Pins
	M300-W32
	R306-3
	U300-2

	NetLabels
	COIL_A2
	COIL_A2
	COIL_A2


	COIL_B1
	Pins
	M300-W31
	R306-2
	U303-2

	NetLabels
	COIL_B1
	COIL_B1
	COIL_B1


	COIL_B2
	Pins
	M300-W30
	R306-1
	U303-1

	NetLabels
	COIL_B2
	COIL_B2
	COIL_B2


	GND
	Pins
	C300-2
	C301-2
	C302-2
	C304-2
	C305-2
	C306-2
	C307-2
	C308-2
	C309-2
	C310-2
	C311-2
	C312-2
	C313-2
	D300-2
	D303-2
	D304-1
	D305-1
	M300-G
	M300-S3
	Q305-2
	Q306-2
	Q307-2
	Q308-2
	Q309-2
	Q310-2
	Q311-2
	Q312-2
	R301-1
	R304-5
	R304-6
	R304-7
	R304-8
	R305-5
	R305-6
	R305-7
	R305-8
	R306-5
	R306-6
	R306-7
	R306-8
	R307-2
	R308-2
	R315-2
	U300-3
	U301-8
	U302-3
	U303-3
	U304-8


	INJ1
	Pins
	M300-W24
	Q312-1
	R304-4

	NetLabels
	INJ1
	INJ1
	INJ1


	INJ2
	Pins
	M300-W23
	Q305-1
	R304-1

	NetLabels
	INJ2
	INJ2
	INJ2


	INJ3
	Pins
	M300-W20
	Q309-1
	R305-1

	NetLabels
	INJ3
	INJ3
	INJ3


	INJ4
	Pins
	M300-W19
	Q310-1
	R305-2

	NetLabels
	INJ4
	INJ4
	INJ4


	INJ5
	Pins
	M300-W18
	Q307-1
	R305-4

	NetLabels
	INJ5
	INJ5
	INJ5


	INJ6
	Pins
	M300-W17
	Q311-1
	R304-2

	NetLabels
	INJ6
	INJ6
	INJ6


	INJ7
	Pins
	M300-W16
	Q308-1
	R305-3

	NetLabels
	INJ7
	INJ7
	INJ7


	INJ8
	Pins
	M300-W15
	Q306-1
	R304-3

	NetLabels
	INJ8
	INJ8
	INJ8


	LOW1
	Pins
	M300-W21
	U301-3

	NetLabels
	LOW1
	LOW1


	LOW2
	Pins
	M300-W29
	U304-1

	NetLabels
	LOW2
	LOW2


	LOW3_DUAL
	Pins
	M300-W38
	U301-1
	U301-2

	NetLabels
	LOW3_DUAL
	LOW3_DUAL


	LOW4_DUAL
	Pins
	M300-W34
	U304-4
	U304-5

	NetLabels
	LOW4_DUAL
	LOW4_DUAL


	LOW5_MAIN
	Pins
	M300-W40
	U304-7

	NetLabels
	LOW5_MAIN
	LOW5_MAIN


	LOW6_DIODE
	Pins
	M300-W25
	U304-3

	NetLabels
	LOW6_DIODE
	LOW6_DIODE


	LOW7_HIGH1
	Pins
	M300-W39
	U304-6

	NetLabels
	LOW7_HIGH1
	LOW7_HIGH1


	LOW8_HIGH2
	Pins
	M300-W37
	U301-5

	NetLabels
	LOW8_HIGH2
	LOW8_HIGH2


	LOW9
	Pins
	M300-W27
	U301-7

	NetLabels
	LOW9
	LOW9


	LOW10
	Pins
	M300-W26
	U304-2

	NetLabels
	LOW10
	LOW10


	LOW11
	Pins
	M300-W35
	U301-4

	NetLabels
	LOW11
	LOW11


	LOW12
	Pins
	M300-W36
	U301-6

	NetLabels
	LOW12
	LOW12


	NetD301_1
	Pins
	D301-1
	U304-14


	NetD302_1
	Pins
	D302-1
	U304-10


	NetD304_2
	Pins
	D304-2
	Q314-1
	R313-2


	NetD304_3
	Pins
	D304-3


	NetD305_3
	Pins
	D305-3


	NetF300_1
	Pins
	F300-1
	Q313-2
	Q314-2
	R313-1


	NetQ300_1
	Pins
	Q300-1
	Q301-1
	Q302-1
	R300-2
	R301-2


	NetQ313_1
	Pins
	Q313-1
	Q314-3
	R315-1


	NetR307_1
	Pins
	R307-1
	R311-2
	U302-2


	NetR308_1
	Pins
	R308-1
	R314-2
	U302-4


	NetR312_1
	Pins
	R312-1
	U302-7


	NetR316_1
	Pins
	R316-1
	U302-5


	NetU302_1
	Pins
	U302-1


	NetU302_8
	Pins
	U302-8


	OUT_COIL_A1
	Pins
	M300-S1
	U300-7
	U300-8

	NetLabels
	OUT_COIL_A1
	OUT_COIL_A1


	OUT_COIL_A2
	Pins
	M300-S2
	U300-5
	U300-6

	NetLabels
	OUT_COIL_A2
	OUT_COIL_A2


	OUT_COIL_B1
	Pins
	M300-S4
	U303-5
	U303-6

	NetLabels
	OUT_COIL_B1
	OUT_COIL_B1


	OUT_COIL_B2
	Pins
	M300-S5
	U303-7
	U303-8

	NetLabels
	OUT_COIL_B2
	OUT_COIL_B2


	OUT_HIGH1
	Pins
	D300-1
	M300-W8
	Q303-3

	NetLabels
	OUT_HIGH1
	OUT_HIGH1


	OUT_HIGH2
	Pins
	D303-1
	M300-S9
	Q304-3

	NetLabels
	OUT_HIGH2
	OUT_HIGH2


	OUT_INJ1
	Pins
	M300-S18
	Q312-3

	NetLabels
	OUT_INJ1
	OUT_INJ1


	OUT_INJ2
	Pins
	M300-S16
	Q305-3

	NetLabels
	OUT_INJ2
	OUT_INJ2


	OUT_INJ3
	Pins
	M300-S17
	Q309-3

	NetLabels
	OUT_INJ3
	OUT_INJ3


	OUT_INJ4
	Pins
	M300-W7
	Q310-3

	NetLabels
	OUT_INJ4
	OUT_INJ4


	OUT_INJ5
	Pins
	M300-W10
	Q307-3

	NetLabels
	OUT_INJ5
	OUT_INJ5


	OUT_INJ6
	Pins
	M300-S15
	Q311-3

	NetLabels
	OUT_INJ6
	OUT_INJ6


	OUT_INJ7
	Pins
	M300-W12
	Q308-3

	NetLabels
	OUT_INJ7
	OUT_INJ7


	OUT_INJ8
	Pins
	M300-W11
	Q306-3

	NetLabels
	OUT_INJ8
	OUT_INJ8


	OUT_LOW1
	Pins
	M300-S8
	U301-14

	NetLabels
	OUT_LOW1
	OUT_LOW1


	OUT_LOW2
	Pins
	M300-W1
	U304-16

	NetLabels
	OUT_LOW2
	OUT_LOW2


	OUT_LOW3_DUAL
	Pins
	M300-S7
	U301-15
	U301-16

	NetLabels
	OUT_LOW3_DUAL
	OUT_LOW3_DUAL


	OUT_LOW4_DUAL
	Pins
	M300-W4
	U304-12
	U304-13

	NetLabels
	OUT_LOW4_DUAL
	OUT_LOW4_DUAL


	OUT_LOW5_MAIN
	Pins
	D302-2
	M300-W13

	NetLabels
	OUT_LOW5_MAIN
	OUT_LOW5_MAIN


	OUT_LOW6_DIODE
	Pins
	D301-2
	M300-W3

	NetLabels
	OUT_LOW6_DIODE
	OUT_LOW6_DIODE


	OUT_LOW7_PULLUP
	Pins
	M300-W9
	Q303-1
	R302-2
	U304-11

	NetLabels
	OUT_LOW7_PULLUP
	OUT_LOW7_PULLUP
	OUT_LOW7_PULLUP


	OUT_LOW8_PULLUP
	Pins
	M300-S12
	Q304-1
	R303-2
	U301-12

	NetLabels
	OUT_LOW8_PULLUP
	OUT_LOW8_PULLUP
	OUT_LOW8_PULLUP


	OUT_LOW9
	Pins
	M300-S14
	U301-10

	NetLabels
	OUT_LOW9
	OUT_LOW9


	OUT_LOW10
	Pins
	M300-W2
	U304-15

	NetLabels
	OUT_LOW10
	OUT_LOW10


	OUT_LOW11
	Pins
	M300-S10
	U301-13

	NetLabels
	OUT_LOW11
	OUT_LOW11


	OUT_LOW12
	Pins
	M300-S13
	U301-11

	NetLabels
	OUT_LOW12
	OUT_LOW12


	OUT_PP1
	Pins
	C301-1
	M300-W6
	R312-2

	NetLabels
	OUT_PP1
	OUT_PP1


	OUT_PP2
	Pins
	C302-1
	M300-S6
	R316-2

	NetLabels
	OUT_PP2
	OUT_PP2


	PP1
	Pins
	M300-W28
	R311-1

	NetLabels
	PP1
	PP1


	PP2
	Pins
	M300-W22
	R314-1

	NetLabels
	PP2
	PP2


	V5
	Pins
	M300-W14
	R309-2


	V12_RAW
	Pins
	M300-S11
	Q300-3
	Q301-3
	Q302-3


	V12FLYBACK
	Pins
	D305-2
	U301-9
	U304-9


	V12P
	Pins
	C304-1
	C305-1
	C306-1
	C307-1
	C308-1
	C309-1
	C310-1
	C311-1
	C312-1
	C313-1
	F300-2
	M300-W5
	Q300-2
	Q301-2
	Q302-2
	R300-1
	U300-4
	U303-4


	V12PROT
	Pins
	Q303-2
	Q304-2
	Q313-3
	R302-1
	R303-1
	R310-2


	VCC_PP1
	Pins
	C300-1
	R309-1
	R310-1
	U302-6

	NetLabels
	VCC_PP1





	knock-schematic("All Documents",Physical)
	hellen1-knock.SchDoc(hellen1-knock)
	Components
	C470
	C470-1
	C470-2

	C471
	C471-1
	C471-2

	C472
	C472-1
	C472-2

	C473
	C473-1
	C473-2

	C474
	C474-1
	C474-2

	M470
	M470-E1
	M470-E2
	M470-E3
	M470-W1
	M470-W2

	R470
	R470-1
	R470-2

	R471
	R471-1
	R471-2

	R472
	R472-1
	R472-2

	R473
	R473-1
	R473-2

	R474
	R474-1
	R474-2

	U470
	U470-1
	U470-2
	U470-3
	U470-4
	U470-5

	U471
	U471-1
	U471-2
	U471-3
	U471-4
	U471-5


	Nets
	GNDA
	Pins
	C470-2
	C473-1
	C474-1
	M470-E2
	U470-2
	U471-2


	IN_KNOCK
	Pins
	C471-1
	M470-W1

	NetLabels
	IN_KNOCK
	IN_KNOCK


	NetC471_2
	Pins
	C471-2
	R471-2


	NetC472_1
	Pins
	C472-1
	R473-1
	R474-2


	NetC473_2
	Pins
	C473-2
	R474-1
	U471-1


	NetC474_2
	Pins
	C474-2
	R472-1
	R473-2


	NetR470_1
	Pins
	R470-1
	R472-2
	U470-4


	NetR470_2
	Pins
	R470-2
	R471-1
	U470-3


	OUT_KNOCK
	Pins
	C472-2
	M470-E3
	U471-3
	U471-4

	NetLabels
	OUT_KNOCK
	OUT_KNOCK


	V5A
	Pins
	C470-1
	M470-E1
	U470-5
	U471-5


	VREF2
	Pins
	M470-W2
	U470-1

	NetLabels
	VREF2
	VREF2





	power_12and5V-schematic("All Documents",Physical)
	hellen1-power_12and5V.SchDoc(hellen1-power_12and5V)
	Components
	C410
	C410-1
	C410-2

	C411
	C411-1
	C411-2

	C412
	C412-1
	C412-2

	C413
	C413-1
	C413-2

	C414
	C414-1
	C414-2

	C415
	C415-1
	C415-2

	C420
	C420-1
	C420-2

	C421
	C421-1
	C421-2

	C422
	C422-1
	C422-2

	C423
	C423-1
	C423-2

	C424
	C424-1
	C424-2

	C425
	C425-1
	C425-2

	C426
	C426-1
	C426-2

	C427
	C427-1
	C427-2

	C428
	C428-1
	C428-2

	C429
	C429-1
	C429-2

	D410
	D410-1
	D410-2

	D411
	D411-1
	D411-2
	D411-3

	D412
	D412-1
	D412-2

	D413
	D413-1
	D413-2

	D414
	D414-1
	D414-2

	D416
	D416-1
	D416-2

	D417
	D417-1
	D417-2

	D418
	D418-1
	D418-2

	D420
	D420-1
	D420-2

	D421
	D421-1
	D421-2

	F410
	F410-1
	F410-2

	L420
	L420-1
	L420-2

	L421
	L421-1
	L421-2

	LED1
	LED1-1
	LED1-2

	LED2
	LED2-1
	LED2-2

	LED3
	LED3-1
	LED3-2

	LED4
	LED4-1
	LED4-2

	M410
	M410-E1
	M410-E2
	M410-E3
	M410-E4
	M410-E5
	M410-E6
	M410-S1
	M410-V1
	M410-V2
	M410-V3
	M410-V4

	R410
	R410-1
	R410-2

	R411
	R411-1
	R411-2

	R413
	R413-1
	R413-2

	R420
	R420-1
	R420-2

	R421
	R421-1
	R421-2

	R422
	R422-1
	R422-2

	R423
	R423-1
	R423-2

	R424
	R424-1
	R424-2

	R425
	R425-1
	R425-2

	R426
	R426-1
	R426-2

	R427
	R427-1
	R427-2

	R428
	R428-1
	R428-2

	U410
	U410-1
	U410-2
	U410-3
	U410-4
	U410-5

	U411
	U411-1
	U411-3
	U411-4
	U411-5
	U411-7
	U411-8
	U411-9

	U420
	U420-1
	U420-2
	U420-3
	U420-4
	U420-5
	U420-6
	U420-7
	U420-8
	U420-9


	Nets
	5VP
	Pins
	C415-1
	LED4-2
	M410-V4
	U411-1


	EN
	Pins
	M410-E5
	U411-7

	NetLabels
	EN
	EN


	GND
	Pins
	C410-2
	C411-2
	C412-2
	C413-2
	C414-2
	C415-2
	C421-2
	C422-2
	C423-2
	C424-1
	C425-2
	C426-2
	C427-2
	C428-2
	D410-2
	D411-3
	D418-2
	D420-2
	D421-2
	M410-S1
	R413-2
	R421-2
	R423-2
	R424-2
	R425-2
	R426-2
	R427-2
	U410-2
	U411-3
	U411-9
	U420-7
	U420-9


	IN_VIGN
	Pins
	D417-2
	LED2-2
	M410-V2
	R411-1

	NetLabels
	IN_VIGN
	IN_VIGN


	NetC413_1
	Pins
	C413-1
	D412-1
	D413-1
	U410-1
	U410-3


	NetC420_1
	Pins
	C420-1
	D420-1
	L421-1
	U420-8


	NetC420_2
	Pins
	C420-2
	U420-1


	NetC421_1
	Pins
	C421-1
	C422-1
	C423-1
	C424-2
	L420-2
	U420-2
	U420-3


	NetC427_1
	Pins
	C427-1
	R420-2


	NetC428_1
	Pins
	C428-1
	U420-6


	NetC429_1
	Pins
	C429-1
	R422-2
	R423-1
	U420-5


	NetD411_1
	Pins
	D411-1


	NetD411_2
	Pins
	D411-2
	D412-2
	R410-2


	NetD416_2
	Pins
	D416-2
	F410-2


	NetLED1_1
	Pins
	LED1-1
	R424-1


	NetLED2_1
	Pins
	LED2-1
	R425-1


	NetLED3_1
	Pins
	LED3-1
	R426-1


	NetLED4_1
	Pins
	LED4-1
	R427-1


	NetR421_1
	Pins
	R421-1
	U420-4


	NetU410_4
	Pins
	U410-4


	PG
	Pins
	M410-E6
	R428-1
	U411-4

	NetLabels
	PG
	PG


	V5
	Pins
	C425-1
	C426-1
	C429-2
	D413-2
	D421-1
	L421-2
	LED3-2
	M410-E4
	R422-1
	R428-2
	U411-5


	V12
	Pins
	C414-1
	D416-1
	D417-1
	L420-1
	LED1-2
	M410-E2
	R420-1
	U411-8


	V12_PERM
	Pins
	M410-V1
	R410-1


	V12_RAW
	Pins
	D418-1
	F410-1
	M410-V3


	VBAT
	Pins
	C410-1
	C412-1
	D414-1
	M410-E1
	U410-5

	NetLabels
	VBAT
	VBAT
	VBAT


	VIGN
	Pins
	C411-1
	D410-1
	D414-2
	M410-E3
	R411-2
	R413-1

	NetLabels
	VIGN
	VIGN





	stlink-schematic("All Documents",Physical)
	hellen1-stlink.SchDoc(hellen1-stlink)
	Components
	C480
	C480-1
	C480-2

	C481
	C481-1
	C481-2

	C482
	C482-1
	C482-2

	D480
	D480-1
	D480-2

	M480
	M480-G
	M480-N1
	M480-N2
	M480-N3
	M480-N4
	M480-N5
	M480-N6

	P480
	P480-1
	P480-2
	P480-3
	P480-4
	P480-5
	P480-6
	P480-7
	P480-8
	P480-9
	P480-10

	R480
	R480-1
	R480-2

	U480
	U480-1
	U480-2
	U480-3


	Nets
	GND
	Pins
	C480-1
	C481-2
	C482-2
	M480-G
	P480-3
	P480-4
	R480-1
	U480-2


	nReset
	Pins
	M480-N6
	P480-1

	NetLabels
	nReset
	nReset


	SWCLK
	Pins
	M480-N5
	P480-6

	NetLabels
	SWCLK
	SWCLK


	SWDIO
	Pins
	M480-N4
	P480-2

	NetLabels
	SWDIO
	SWDIO


	SWO
	Pins
	M480-N3
	P480-5

	NetLabels
	SWO
	SWO


	V5
	Pins
	C482-1
	D480-1
	M480-N1
	U480-3


	V5ST
	Pins
	C481-1
	D480-2
	P480-9
	P480-10
	R480-2
	U480-1


	V33
	Pins
	C480-2
	M480-N2
	P480-7
	P480-8





	lin-schematic("All Documents",Physical)
	hellen1-lin.SchDoc(hellen1-lin)
	Components
	C440
	C440-1
	C440-2

	D440
	D440-1
	D440-2

	D441
	D441-1
	D441-2

	M440
	M440-E1
	M440-N1
	M440-S1
	M440-V1
	M440-V2
	M440-V3
	M440-V4
	M440-V5

	R440
	R440-1
	R440-2

	U440
	U440-1
	U440-2
	U440-3
	U440-4
	U440-5
	U440-6
	U440-7
	U440-8


	Nets
	GND
	Pins
	C440-1
	M440-E1
	M440-S1
	U440-5


	LIN
	Pins
	M440-V4
	R440-1
	U440-6

	NetLabels
	LIN
	LIN


	NetC440_2
	Pins
	C440-2
	D441-1
	U440-3
	U440-7


	NetD440_1
	Pins
	D440-1
	R440-2


	NetD440_2
	Pins
	D440-2
	U440-8


	UART_RX
	Pins
	M440-V2
	U440-1

	NetLabels
	UART_RX
	UART_RX


	UART_TX
	Pins
	M440-V5
	U440-4

	NetLabels
	UART_TX
	UART_TX


	V5
	Pins
	M440-V3
	U440-2


	V12
	Pins
	D441-2
	M440-N1
	M440-V1





	ign8-schematic("All Documents",Physical)
	hellen1-ign8.SchDoc(hellen1-ign8)
	Components
	C460
	C460-1
	C460-2

	C461
	C461-1
	C461-2

	M460
	M460-G
	M460-S1
	M460-S2
	M460-S3
	M460-S4
	M460-S5
	M460-S6
	M460-S7
	M460-S8
	M460-V1
	M460-V2
	M460-V3
	M460-V4
	M460-V5
	M460-V6
	M460-V7
	M460-V8
	M460-V9
	M460-V10

	R461
	R461-1
	R461-2

	R462
	R462-1
	R462-2

	R463
	R463-1
	R463-2

	R464
	R464-1
	R464-2

	R466
	R466-1
	R466-2

	R467
	R467-1
	R467-2

	R468
	R468-1
	R468-2

	R469
	R469-1
	R469-2

	U460
	U460-1
	U460-2
	U460-3
	U460-4
	U460-5
	U460-6
	U460-7
	U460-8
	U460-9
	U460-10
	U460-11
	U460-12
	U460-13
	U460-14
	U460-15
	U460-16
	U460-17
	U460-18
	U460-19
	U460-20
	U460-21
	U460-22
	U460-23
	U460-24


	Nets
	GND
	Pins
	C460-2
	C461-2
	M460-G
	U460-2
	U460-11
	U460-12
	U460-13
	U460-22


	IGN1
	Pins
	M460-V8
	U460-14

	NetLabels
	IGN1
	IGN1


	IGN2
	Pins
	M460-V7
	U460-15

	NetLabels
	IGN2
	IGN2


	IGN3
	Pins
	M460-V6
	U460-17

	NetLabels
	IGN3
	IGN3


	IGN4
	Pins
	M460-V5
	U460-16

	NetLabels
	IGN4
	IGN4


	IGN5
	Pins
	M460-V4
	U460-18

	NetLabels
	IGN5
	IGN5


	IGN6
	Pins
	M460-V3
	U460-19

	NetLabels
	IGN6
	IGN6


	IGN7
	Pins
	M460-V2
	U460-21

	NetLabels
	IGN7
	IGN7


	IGN8
	Pins
	M460-V1
	U460-20

	NetLabels
	IGN8
	IGN8


	NetR461_1
	Pins
	R461-1
	U460-3


	NetR462_1
	Pins
	R462-1
	U460-6


	NetR463_1
	Pins
	R463-1
	U460-7


	NetR464_1
	Pins
	R464-1
	U460-9


	NetR466_1
	Pins
	R466-1
	U460-8


	NetR467_1
	Pins
	R467-1
	U460-10


	NetR468_1
	Pins
	R468-1
	U460-5


	NetR469_1
	Pins
	R469-1
	U460-4


	OUT_IGN1
	Pins
	M460-S8
	R467-2

	NetLabels
	OUT_IGN1
	OUT_IGN1


	OUT_IGN2
	Pins
	M460-S7
	R464-2

	NetLabels
	OUT_IGN2
	OUT_IGN2


	OUT_IGN3
	Pins
	M460-S6
	R463-2

	NetLabels
	OUT_IGN3
	OUT_IGN3


	OUT_IGN4
	Pins
	M460-S5
	R466-2

	NetLabels
	OUT_IGN4
	OUT_IGN4


	OUT_IGN5
	Pins
	M460-S4
	R462-2

	NetLabels
	OUT_IGN5
	OUT_IGN5


	OUT_IGN6
	Pins
	M460-S3
	R468-2

	NetLabels
	OUT_IGN6
	OUT_IGN6


	OUT_IGN7
	Pins
	M460-S2
	R461-2

	NetLabels
	OUT_IGN7
	OUT_IGN7


	OUT_IGN8
	Pins
	M460-S1
	R469-2

	NetLabels
	OUT_IGN8
	OUT_IGN8


	V33
	Pins
	C461-1
	M460-V10
	U460-23
	U460-24


	VCC
	Pins
	C460-1
	M460-V9
	U460-1






