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SCLK
W3

DIR
W4

3V3_IN
W5
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~CS
W7

M8

Module-motor-driver-0.1

P2

A/C Request

Always hot
load capable

Fuel Pressure (mm100) / Digital (mm100-coated)

Fuel Pump Relay

Idle Air Valve

IGN7 Main Relay
IGN8 Fan Relay

Ignition logic level outputs by default
to control dumb coils remove R870-R872,
R876-R878 and populate Q841-Q846

Install a 4.7 kOhm R843
resistor for using
VR_MAX9924- as a hall sensor input

Internal
buttons

mm100 only

Move the resistor from
position R143 to R145 to
enable the CAN WAKEUP
function. The AUX1 analog
input will be unavailable.

Solenoid load
capable
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Analog/digital
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E5
LSU_H-
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Install R775 for use with very hot VR signals, to dampen the signal
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W1

VR+
W2

M6

Module-vr-max9924-0.1

Install R770 for use
with very hot VR signals, to dampen the signal
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Connected

Connected

Connected

Digital only

F40x does not
have UART8

NAND flash and accelerometer on SPI1 bus
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IN_HS_START

CYP_1+
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OUT_FAN_CONTROL
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OUT_FUEL_PUMP_RELAY

12V_KEY

ETB_P
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OUT_FAN_CONTROL OUT_IGNITION_CONTROL_MODULE

12V_KEY
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IN_AC_PRESSURE_SW
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IN_IAT

IN_HS_BRAKE
IN_DIAG

IN_PPS2
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IN_KNOCK
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VBUS

IN_CLT
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CYP_1+

DC2+

WBO_Vm

OUT_MIL

DC2+
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WBO_HTR-

cCKP_24+

Power Steering Pres Switch UNUSED (open drain)

LS & HS outputs
Discrete inputs

Injection

TPS

Analog inputs (sensors)

OEM O2 Heater UNUSED

General purpose bus

OEM Engine Mount Control UNUSED

TDC UNUSED

Ignition

Constant +12v UNUSED

AT Gear Pos Part UNUSED

DC Motor

TCM
MAP

Bus types

OEM Fuel Injection Air Control UNUSED

TCU UNUSED

VTEC Pressure Switch UNUSED (+12 when something)

ETB Upgrade option

K-Line UNUSED
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Install R775 for use with very hot VR signals, to dampen the signal
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+3.3VA

GND
G

MOSI
N1

12V_IN
N2

12V_IN
S1

OUT-
S2

OUT+
S3

DIS
W1

PWM
W2

SCLK
W3

DIR
W4

3V3_IN
W5

MISO
W6

~CS
W7

M848

Module-motor-driver-0.1

GND

R
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+5VA

GND

+5VA

P842

1
2
3
4
5

J842

USBBF7

GND

+5VA
+5V

+5VA

+3.3VA

+3.3V
+5VP

GND

BT841

CR1220

+5VA

Barometer
on this I2C bus

Connected

Connected

Connected

F40x does not
have UART8

Internal
buttons

Internal TC2030
connector

uSD card and accelerometer on SPI1 bus

V5A_SWITCHABLE
E1

OUT_INJ8_(PD12)
E10

OUT_INJ7_(PD15)
E11

OUT_INJ6_(PA8)
E12

OUT_INJ5_(PD2)
E13

OUT_INJ4_(PD10)
E14

OUT_INJ3_(PD11)
E15

OUT_INJ2_(PA9)
E16

OUT_INJ1_(PD3)
E17

OUT_PWM1_(PD13)
E18

OUT_PWM2_(PC6)
E19

GNDA
E2

OUT_PWM3_(PC7)
E20

OUT_PWM4_(PC8)
E21

OUT_PWM5_(PC9)
E22

OUT_PWM6_(PD14)
E23

I2C_SCL_(PB10)
E3

I2C_SDA_(PB11)
E4

IN_VIGN_(PA5)
E5

SPI2_CS_/_CAN2_RX_(PB12)
E6

SPI2_SCK_/_CAN2_TX_(PB13)
E7

SPI2_MISO_(PB14)
E8

SPI2_MOSI_(PB15)
E9

GND
G

VBUS
N1

SPI3_SCK_(PC10)
N10

SPI3_MISO_(PC11)
N11

SPI3_MOSI_(PC12)
N12

UART2_TX_(PD5)
N13

UART2_RX_(PD6)
N14

LED_GREEN
N14a

LED_YELLOW
N14b

V33_SWITCHABLE
N15

BOOT0
N16

VBAT
N17

UART8_RX_(PE0)
N18

UART8_TX_(PE1)
N19

USBM_(PA11)
N2

OUT_PWR_EN_(PE10)
N20

V33
N21

VCC
N22

V33
N23

USBP_(PA12)
N3

USBID_(PA10)
N4

SWDIO_(PA13)
N5

SWCLK_(PA14)
N6

nReset
N7

SWO_(PB3)
N8

SPI3_CS_(PA15)
N9

IN_D4_(PE15)
S1

IN_O2S2_(PA1)
S10

IN_O2S_/_CAN_WAKEUP_(PA0)
S11

IN_MAP2_(PC1)
S12

IN_MAP1_(PC0)
S13

IN_CRANK_(PB1)
S14

IN_KNOCK_(PA2)
S15

IN_CAM_(PA6)
S16

IN_VSS_(PE11)
S17

IN_TPS_(PA4)
S18

IN_PPS_(PA3)
S19

IN_D3_(PE14)
S2

IN_IAT_(PC3)
S20

IN_CLT_(PC2)
S21

VREF1
S22

IN_D2_(PE13)
S3

IN_D1_(PE12)
S4

VREF2
S5

IN_AUX4_(PC5)
S6

IN_AUX3_(PA7)
S7

IN_AUX2_(PC4/PE9)
S8

IN_AUX1_(PB0)
S9

GNDA
W1

IGN1_(PC13)
W10

CANH
W11

CANL
W12

V33_REF
W13

V5A_SWITCHABLE
W14

V5A_SWITCHABLE
W2

IGN8_(PE6)
W3

IGN7_(PB9)
W4

IGN6_(PB8)
W5

IGN5_(PE2)
W6

IGN4_(PE3)
W7

IGN3_(PE4)
W8

IGN2_(PE5)
W9
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10k GNDA

R852
10k GNDA
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1N4148WS

R849
DNP

R850
DNP+5VA

+5VA

GND
+5V

R848
DNP

F842

12H1500D

IN_CONSTANT_POWER

R844
0

+5V

GND

+3.3V

R845
DNP

+5VP
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GND
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J843
USB_B_Mini

+3.3V

GNDA

+3.3VA

+12V_RAW

GND
E1

CANL
S1

CANH
S2

V5
V1

CAN_VIO
V2

CAN_TX
V5

CAN_RX
V6

M850
Module-can-0.1

IN_CONSTANT_POWER

G
N

D
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Install R770 for use
with very hot VR signals, to dampen the signal

Thresh_IN
E1

OUT_A
E2

OUT
E3

V5_IN
E4

GND
G

VR-
W1

VR+
W2

M845

Module-vr-discrete-0.5

+3.3VA

GND

P841

+12V

GND

GNDA

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
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OUT_KNOCK
E3

IN_KNOCK
W1

V
R
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M844

Module-knock-0.2

R854
10k

R851
DNP GNDA

+5V

R846
0

+5VP

R847
0

+5VA

GND

GND

+5VA

+3.3VA

GND
GND

TXD
1

3V3
12

GND
13

EN
15

ALED
16

STAT
17

RXD
2

IO1
5

IO2
6

U841 JDY-33

A/C Request

Always hot
load capable
Fan Relay

Fuel Pressure (mm100) / Digital (mm100-coated)

Fuel Pump Relay

Idle Air Valve

Ignition logic level outputs by default
to control dumb coils remove R870-R872,
R876-R878 and populate Q841-Q846

Install a 4.7 kOhm R843
resistor for using
VR_MAX9924- as a hall sensor input

Internal
buttons

Main Relay

mm100 only

Move the resistor from
position R143 to R145 to
enable the CAN WAKEUP
function. The AUX1 analog
input will be unavailable.

Solenoid load
capable

OUT_3V3
E1

WBO_SWC
E1a

WBO_SWD
E1b

OUT_3V3_SWITCHED
E2

UART2_TX
E3

UART2_RX
E4

GND
G

IN_12V_KEY
N1

IGN5
N10

OUT_INJ1
N11

OUT_INJ2
N12

OUT_INJ3
N13

OUT_INJ4
N14

OUT_INJ5
N15

OUT_INJ6
N16

IGN4
N17

IN_HALL3
N18

IN_HALL2
N19

IN_12V_MAIN_RELAY
N2

IN_HALL1
N20

IN_AUX3
N21

IN_PPS2
N22

IN_TPS2
N23

IN_AUX2
N24

IGN3
N25

IN_AUX1
N26

IN_MAP
N27

IN_FLEX
N28

IN_TPS1
N29

OUT_12V_FUSED
N3

IN_PPS1
N30

IN_IAT
N31

IN_CLT
N32

IGN2
N33

OUT_LS1
N34

OUT_LS2
N35

OUT_LS3
N36

OUT_LS4
N37

IN_BUTTON1
N38

IN_BUTTON2
N39

IN_CONSTANT_POWER
N4

IN_BUTTON3
N40

GNDA
N41

IGN1
N42

OUT_5V_PROTECTED
N43

CANH
N44

CANL
N45

VR_DISCRETE+
N46

VR_DISCRETE-
N47

VR_MAX9924+
N48

VR_MAX9924-
N49

IN_EGT+
N5

IN_KNOCK
N50

OUT_DC1+
N51

OUT_DC1-
N52

OUT_DC2+
N53

OUT_DC2-
N54

WBO_HTR-
N55

WBO_Vm
N56

WBO_Ip
N57

WBO_Rtrim
N58

WBO_Un
N59

IN_EGT-
N6

IGN6
N7

OUT_LS6_HOT
N8

OUT_LS5_HOT
N9

BOOT0
W1

DC2_DIR
W10

OUT_5V
W11

LED_YELLOW
W12

LED_GREEN
W13

5V_PROTECTED_GOOD
W14

CAN2L
W15

CAN2H
W16

OUT_5V_SWITCHED
W17

SPI2_SCK
W18

SPI2_CS
W19

PWR_EN
W2

nReset
W3

USB+
W4

USB-
W5

VBUS
W6

DC2_PWM
W7

DC1_DIR
W8

DC1_PWM
W9
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USB+

DC2_DIR

LS2

INJ4

VR_MAX9924-

INJ6

USB-

USB+

USB-

DC2_PWM

VREF1

USB+

VBUS

OUT_INJ2

LS1

IN_KNOCK_RAW

IN_HALL2

IN_BUTTON2

EGT-

PWR_EN

DC2_PWM

VR_DISCRETE+
VR_DISCRETE-

LS4
LS3

DC1_DIS

VR_DISCRETE_THR

LS4

DC1_DIR
DC1_PWM

LS1

DC1_DIR

LS3

SPI2_CS

IN_FLEX

OUT_IGN5
OUT_IGN6

OUT_IGN4

INJ5

DC1_PWM

IN_BUTTON1

OUT_DC1+

OUT_DC1-

SPI2_SCK

IN_KNOCK_RAW

12V_KEY

OUT_INJ3

OUT_LS2

EGT+

OUT_LS3
OUT_LS4

OUT_LS4

OUT_LS5_HOT
OUT_LS6_HOT

OUT_DC1-

OUT_DC1+

OUT_LS2

VBUS

OUT_INJ5

IN_AUX3

DC2_DIS

OUT_INJ6

OUT_INJ4

OUT_LS1

OUT_LS3

IN_AUX1
IN_AUX2

USB-

OUT_INJ3

VR_MAX9924

IN_HALL3

IN_HALL1

VR_DISCRETE

CAN+

OUT_INJ1

IN_VIGN

CAN-

LED_YELLOW

CAN2+

OUT_INJ2

PWR_EN

IN_BUTTON3

12V_KEY

BOOT0

CAN2-

VBUS

UART2_TX

LED_GREEN

nReset

UART2_RX

IN_VMAIN

PG_5VP

USB+

VBUS

LS5_HOT

CAN+

WBO_Un

WBO_SWD

IGN5

WBO_SWC

OUT_IGN1 IGN1

LS6_HOT

SPI2_SCK

DC2_DIR

WBO_Rtrim

IN_PPS2

CAN2-

IN_PPS1

WBO_Ip
WBO_Vm

OUT_LS1

PG_5VP

UART2_RX

SPI2_CS

LS6_HOT

INJ1

IGN1

IGN3

IGN6

IGN4

IGN2

OUT_IGN4
OUT_IGN3

INJ1
EGT-
EGT+

WBO_Heater WBO_Heater

VR_DISCRETE-

IN_FLEX

VR_DISCRETE+

INJ5

IN_BUTTON1

VR_MAX9924-

DC2_PWM

WBO_Ip

OUT_DC2-
OUT_DC2+

VR_MAX9924+

WBO_Un

IN_TPS2
IN_PPS2

IN_MAP

DC1_DIS

IN_IAT

LED_YELLOW

VIGN

PG_5VP

BOOT0
nReset

IN_KNOCK

VBAT

IN_MAP

IN_CLT

WBO_Vm

LS5_HOT

WBO_Rtrim

IN_TPS2
IN_TPS1

IN_IAT

PWR_EN

VIGN

CAN+
CAN-

LED_GREEN

IN_TPS1

IN_BUTTON2

IN_AUX2

VBAT

DC2_DIS
IN_PPS1

IGN5

LS2

OUT_INJ6

VREF1

OUT_INJ4

CAN2+

IN_AUX1

OUT_IGN3

UART2_TX

OUT_IGN2

IN_BUTTON3

INJ2
INJ3

INJ4

IN_BUTTON1

IN_BUTTON2

INJ3

INJ6

INJ2

DC2_DIR

OUT_IGN1

VR_MAX9924

OUT_LS6_HOT

OUT_INJ1

USB-

WBO_SWC

CAN-

OUT_IGN6

OUT_LS5_HOT

OUT_IGN5

WBO_SWD

IN_HALL1

IN_HALL3
IN_HALL2

INTERNAL_MAP

IN_VMAIN

VR_DISCRETE_A

IN_AUX3

ADC3

IN_CLT

VR_MAX9924+

OUT_DC2+

OUT_INJ5

VR_DISCRETE

OUT_DC2-

IGN3

OUT_IGN2

VR_DISCRETE_THR

IGN2

IGN4

IGN6

IN_BUTTON3

General purpose bus

Injection

#0

LS & HS outputs
Discrete inputs

3.5A MAX
Always hot
capable

Analog inputs (sensors)

Bus types

Install a 4.7 kOhm R843 resistor for
using VR2- as a hall sensor input Move the resistor from

position R847 to R848 to use
ADC3 for receiving the
analog signal VR-DISCRETE
instead of the knock signal

3.5A MAX
Solenoid load
capable

Move the resistor from
position R143 to R145 to
enable the CAN WAKEUP
function. The AUX1 analog
input will be unavailable.

Configurable "BUTTON" pulls

B
lu

et
oo

th
M

od
ul

e

Ignition

DC Motor

+5VA

GND

M845

Module-vr-discrete-0.5

Thresh_IN
E1

OUT_A
E2

OUT
E3

V5_IN
E4

GND
G

VR-
W1

VR+
W2

GND

M843
Module-power_12and5V-0.2

VBAT
E1

V12
E2

VIGN
E3

V5
E4

EN_5VP
E5

PG_5VP
E6
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N

D
S

1

V12_PERM
V1

IN_VIGN
V2

V12_RAW
V3

5VP
V4

M844

Module-knock-0.2

V
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E
1
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2

OUT_KNOCK
E3

IN_KNOCK
W1

V
R
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R851
DNP+5VA

+5VP
R846

0

+5V

J842

USBBF7

1
2
3
4
5

M846

Module-vr-max9924-0.1

NC
E1

NC
E2

OUT
E3

V5_IN
E4

GND
G

VR-
W1

VR+
W2

+3.3V

GNDA

+3.3VA

+5VA
+5VA
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V5A_SWITCHABLE
E1

OUT_INJ8_(PD12)
E10

OUT_INJ7_(PD15)
E11

OUT_INJ6_(PA8)
E12

OUT_INJ5_(PD2)
E13

OUT_INJ4_(PD10)
E14

OUT_INJ3_(PD11)
E15

OUT_INJ2_(PA9)
E16

OUT_INJ1_(PD3)
E17

OUT_PWM1_(PD13)
E18

OUT_PWM2_(PC6)
E19

GNDA
E2

OUT_PWM3_(PC7)
E20

OUT_PWM4_(PC8)
E21

OUT_PWM5_(PC9)
E22

OUT_PWM6_(PD14)
E23

I2C_SCL_(PB10)
E3

I2C_SDA_(PB11)
E4

IN_VIGN_(PA5)
E5

SPI2_CS_/_CAN2_RX_(PB12)
E6

SPI2_SCK_/_CAN2_TX_(PB13)
E7

SPI2_MISO_(PB14)
E8

SPI2_MOSI_(PB15)
E9

GND
G

VBUS
N1

SPI3_SCK_(PC10)
N10

SPI3_MISO_(PC11)
N11

SPI3_MOSI_(PC12)
N12

UART2_TX_(PD5)
N13

UART2_RX_(PD6)
N14

LED_GREEN
N14a

LED_YELLOW
N14b

V33_SWITCHABLE
N15

BOOT0
N16

VBAT
N17

UART8_RX_(PE0)
N18

UART8_TX_(PE1)
N19

USBM_(PA11)
N2

OUT_PWR_EN_(PE10)
N20

V33
N21

VCC
N22

V33
N23

USBP_(PA12)
N3

USBID_(PA10)
N4

SWDIO_(PA13)
N5

SWCLK_(PA14)
N6

nReset
N7

SWO_(PB3)
N8

SPI3_CS_(PA15)
N9

IN_D4_(PE15)
S1

IN_O2S2_(PA1)
S10

IN_O2S_/_CAN_WAKEUP_(PA0)
S11

IN_MAP2_(PC1)
S12

IN_MAP1_(PC0)
S13

IN_CRANK_(PB1)
S14

IN_KNOCK_(PA2)
S15

IN_CAM_(PA6)
S16

IN_VSS_(PE11)
S17

IN_TPS_(PA4)
S18

IN_PPS_(PA3)
S19

IN_D3_(PE14)
S2

IN_IAT_(PC3)
S20

IN_CLT_(PC2)
S21

VREF1
S22

IN_D2_(PE13)
S3

IN_D1_(PE12)
S4

VREF2
S5

IN_AUX4_(PC5)
S6

IN_AUX3_(PA7)
S7

IN_AUX2_(PC4/PE9)
S8

IN_AUX1_(PB0)
S9

GNDA
W1

IGN1_(PC13)
W10

CANH
W11

CANL
W12

V33_REF
W13

V5A_SWITCHABLE
W14

V5A_SWITCHABLE
W2

IGN8_(PE6)
W3

IGN7_(PB9)
W4

IGN6_(PB8)
W5

IGN5_(PE2)
W6

IGN4_(PE3)
W7

IGN3_(PE4)
W8

IGN2_(PE5)
W9
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N

D

BT841

CR1220

D841

1N4148WS

K
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2

R849
DNP

R850
DNP+5VA

+5VA

GND
+5V

+12V
F843 12H1500D

R843
DNP+5VP

R845
DNP +5V

R844
0

IN_CONSTANT_POWER

+12V_RAW

F841

12H1500D

+12V
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1
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+12V_RAW

GND

R
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+5VA

GND

GND

+5VA
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OUT_3V3
E1

WBO_SWC
E1a

WBO_SWD
E1b

OUT_3V3_SWITCHED
E2

UART2_TX
E3

UART2_RX
E4

GND
G

IN_12V_KEY
N1

IGN5
N10

OUT_INJ1
N11

OUT_INJ2
N12

OUT_INJ3
N13

OUT_INJ4
N14

OUT_INJ5
N15

OUT_INJ6
N16

IGN4
N17

IN_HALL3
N18

IN_HALL2
N19

IN_12V_MAIN_RELAY
N2

IN_HALL1
N20

IN_AUX3
N21

IN_PPS2
N22

IN_TPS2
N23

IN_AUX2
N24

IGN3
N25

IN_AUX1
N26

IN_MAP
N27

IN_FLEX
N28

IN_TPS1
N29

OUT_12V_FUSED
N3

IN_PPS1
N30

IN_IAT
N31

IN_CLT
N32

IGN2
N33

OUT_LS1
N34

OUT_LS2
N35

OUT_LS3
N36

OUT_LS4
N37

IN_BUTTON1
N38

IN_BUTTON2
N39

IN_CONSTANT_POWER
N4

IN_BUTTON3
N40

GNDA
N41

IGN1
N42

OUT_5V_PROTECTED
N43

CANH
N44

CANL
N45

VR_DISCRETE+
N46

VR_DISCRETE-
N47

VR_MAX9924+
N48

VR_MAX9924-
N49

IN_EGT+
N5

IN_KNOCK
N50

OUT_DC1+
N51

OUT_DC1-
N52

OUT_DC2+
N53

OUT_DC2-
N54

WBO_HTR-
N55

WBO_Vm
N56

WBO_Ip
N57

WBO_Rtrim
N58

WBO_Un
N59

IN_EGT-
N6

IGN6
N7

OUT_LS6_HOT
N8

OUT_LS5_HOT
N9

BOOT0
W1

DC2_DIR
W10

OUT_5V
W11

LED_YELLOW
W12

LED_GREEN
W13

5V_PROTECTED_GOOD
W14

CAN2L
W15

CAN2H
W16

OUT_5V_SWITCHED
W17

SPI2_SCK
W18

SPI2_CS
W19

PWR_EN
W2

nReset
W3

USB+
W4

USB-
W5

VBUS
W6

DC2_PWM
W7

DC1_DIR
W8

DC1_PWM
W9

+12V

IN_CONSTANT_POWER
GND

+3.3VA
GNDA

+5VP
+3.3V

+5V
+5VA

+12V_RAW
GND

GND

M842

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

GND

J841
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1
2
3
4
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+5VA

GND

+3.3V
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Module-motor-driver-0.1

GND
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N1

12V_IN
N2

12V_IN
S1

OUT-
S2

OUT+
S3

DIS
W1

PWM
W2

SCLK
W3

DIR
W4

3V3_IN
W5

MISO
W6

~CS
W7

+3.3V

GND

M848

Module-motor-driver-0.1

GND
G

MOSI
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12V_IN
N2

12V_IN
S1

OUT-
S2

OUT+
S3

DIS
W1

PWM
W2

SCLK
W3

DIR
W4

3V3_IN
W5

MISO
W6

~CS
W7

P842

GND

+5VA

+3.3VA

M850
Module-can-0.1

GND
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S1
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V5
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V2

CAN_TX
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CAN_RX
V6
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	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

	D415
	D415-1
	D415-2

	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


	NetD415_1
	Pins
	D415-1
	M410-E1


	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
	D415-2
	U410-5

	NetLabels
	VBAT
	VBAT
	VBAT


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

	NetLabels
	VIGN
	VIGN





	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





	Root (Page 1)
	Symbols
	C751
	C752
	C753
	C754
	C755
	C756
	C757
	C758
	C759
	C760
	C761
	C762
	C763
	C764
	C765
	C766
	C767
	C768
	C769
	D751
	M750
	R751
	R752
	R753
	R754
	R755
	R756
	R757
	R758
	R759
	R760
	R761
	R762
	R763
	R764
	R765
	R766
	R767
	R768
	R769
	R770
	U751
	U752
	U753
	U753
	U753
	U753
	U753
	U754
	U754
	U754
	U755
	U755
	U756
	U756
	U757


	Root (Page 1)
	Symbols
	C771
	C772
	C773
	D771
	M771
	R771
	R772
	R773
	R774
	R775
	R776
	R777
	U771


	Root (Page 1)
	Symbols
	C821
	C822
	C823
	C824
	C825
	C826
	C827
	C828
	C829
	C830
	C831
	C832
	C833
	M821
	R821
	R822
	U821


	mega-mcu100-coated-schematic("All Documents",Physical)
	hellen1-mega-mcu100-coated.SchDoc(hellen1-mega-mcu100-coated)
	mcu.SchDoc(U_mcu)
	opamp_crank.SchDoc(OpAmp5)
	Components
	C195
	C195-1
	C195-2

	R195
	R195-1
	R195-2

	R196
	R196-1
	R196-2
	R196-3
	R196-4
	R196-5
	R196-6
	R196-7
	R196-8

	R197
	R197-1
	R197-2
	R197-3
	R197-4
	R197-5
	R197-6
	R197-7
	R197-8

	U195
	U195-1
	U195-2
	U195-3
	U195-4
	U195-5
	U195-6
	U195-7
	U195-8
	U195-9
	U195-10
	U195-11
	U195-12
	U195-13
	U195-14


	Nets
	GNDA
	Pins
	C195-1
	R196-2
	R196-3
	R197-2
	R197-3
	U195-11


	NetR195_1
	Pins
	R195-1
	R196-7
	R196-8

	Ports
	NetR195_1


	NetR195_2
	Pins
	R195-2
	R196-1
	U195-1
	U195-2


	NetR196_4
	Pins
	R196-4
	U195-13
	U195-14


	NetR196_5
	Pins
	R196-5
	R196-6

	Ports
	NetR196_5


	NetR197_1
	Pins
	R197-1
	U195-8
	U195-9


	NetR197_4
	Pins
	R197-4
	U195-6
	U195-7


	NetR197_5
	Pins
	R197-5
	R197-6

	Ports
	NetR197_5


	NetR197_7
	Pins
	R197-7
	R197-8

	Ports
	NetR197_7


	NetU195_3
	Pins
	U195-3

	Ports
	NetU195_3


	NetU195_5
	Pins
	U195-5

	Ports
	NetU195_5


	NetU195_10
	Pins
	U195-10

	Ports
	NetU195_10


	NetU195_12
	Pins
	U195-12

	Ports
	NetU195_12


	V5A
	Pins
	C195-2
	U195-4



	Ports
	IN1 (CRNK)
	IN2
	IN3
	IN4
	OUT1
	OUT2
	OUT3
	OUT4


	opamp.SchDoc(OpAmp6)
	Components
	C190
	C190-1
	C190-2

	R190
	R190-1
	R190-2
	R190-3
	R190-4
	R190-5
	R190-6
	R190-7
	R190-8

	R191
	R191-1
	R191-2
	R191-3
	R191-4
	R191-5
	R191-6
	R191-7
	R191-8

	U190
	U190-1
	U190-2
	U190-3
	U190-4
	U190-5
	U190-6
	U190-7
	U190-8
	U190-9
	U190-10
	U190-11
	U190-12
	U190-13
	U190-14


	Nets
	GNDA
	Pins
	C190-1
	R190-2
	R190-3
	R191-2
	R191-3
	U190-11


	NetR190_1
	Pins
	R190-1
	U190-1
	U190-2


	NetR190_4
	Pins
	R190-4
	U190-13
	U190-14


	NetR190_5
	Pins
	R190-5
	R190-6

	Ports
	NetR190_5


	NetR190_7
	Pins
	R190-7
	R190-8

	Ports
	NetR190_7


	NetR191_1
	Pins
	R191-1
	U190-8
	U190-9


	NetR191_4
	Pins
	R191-4
	U190-6
	U190-7


	NetR191_5
	Pins
	R191-5
	R191-6

	Ports
	NetR191_5


	NetR191_7
	Pins
	R191-7
	R191-8

	Ports
	NetR191_7


	NetU190_3
	Pins
	U190-3

	Ports
	NetU190_3


	NetU190_5
	Pins
	U190-5

	Ports
	NetU190_5


	NetU190_10
	Pins
	U190-10

	Ports
	NetU190_10


	NetU190_12
	Pins
	U190-12

	Ports
	NetU190_12


	V5A
	Pins
	C190-2
	U190-4



	Ports
	IN1_OpAmp6
	IN2_OpAmp6
	IN3_OpAmp6
	IN4_OpAmp6
	OUT1_OpAmp6
	OUT2_OpAmp6
	OUT3_OpAmp6
	OUT4_OpAmp6


	Components
	C108
	C108-1
	C108-2

	C113
	C113-1
	C113-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C116
	C116-1
	C116-2

	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C122
	C122-1
	C122-2

	C124
	C124-1
	C124-2

	C127
	C127-1
	C127-2

	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C132
	C132-1
	C132-2

	C133
	C133-1
	C133-2

	C136
	C136-1
	C136-2

	C140
	C140-1
	C140-2

	C147
	C147-1
	C147-2

	D102
	D102-1
	D102-2
	D102-3
	D102-4
	D102-5
	D102-6

	D103
	D103-1
	D103-2

	D104
	D104-1
	D104-2

	D105
	D105-1
	D105-2

	D106
	D106-1
	D106-2

	D107
	D107-1
	D107-2

	R101
	R101-1
	R101-2
	R101-3
	R101-4
	R101-5
	R101-6
	R101-7
	R101-8

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R125
	R125-1
	R125-2
	R125-3
	R125-4
	R125-5
	R125-6
	R125-7
	R125-8

	R127
	R127-1
	R127-2

	R128
	R128-1
	R128-2

	R129
	R129-1
	R129-2
	R129-3
	R129-4
	R129-5
	R129-6
	R129-7
	R129-8

	R130
	R130-1
	R130-2
	R130-3
	R130-4
	R130-5
	R130-6
	R130-7
	R130-8

	R131
	R131-1
	R131-2

	R133
	R133-1
	R133-2

	R134
	R134-1
	R134-2

	R143
	R143-1
	R143-2

	R145
	R145-1
	R145-2

	U105
	U105-1
	U105-2
	U105-3
	U105-4
	U105-5
	U105-6
	U105-7
	U105-8
	U105-9
	U105-10
	U105-11
	U105-12
	U105-13
	U105-14
	U105-15
	U105-16
	U105-17
	U105-18
	U105-19
	U105-20
	U105-21
	U105-22
	U105-23
	U105-24
	U105-25
	U105-26
	U105-27
	U105-28
	U105-29
	U105-30
	U105-31
	U105-32
	U105-33
	U105-34
	U105-35
	U105-36
	U105-37
	U105-38
	U105-39
	U105-40
	U105-41
	U105-42
	U105-43
	U105-44
	U105-45
	U105-46
	U105-47
	U105-48
	U105-49
	U105-50
	U105-51
	U105-52
	U105-53
	U105-54
	U105-55
	U105-56
	U105-57
	U105-58
	U105-59
	U105-60
	U105-61
	U105-62
	U105-63
	U105-64
	U105-65
	U105-66
	U105-67
	U105-68
	U105-69
	U105-70
	U105-71
	U105-72
	U105-73
	U105-74
	U105-75
	U105-76
	U105-77
	U105-78
	U105-79
	U105-80
	U105-81
	U105-82
	U105-83
	U105-84
	U105-85
	U105-86
	U105-87
	U105-88
	U105-89
	U105-90
	U105-91
	U105-92
	U105-93
	U105-94
	U105-95
	U105-96
	U105-97
	U105-98
	U105-99
	U105-100

	Y101
	Y101-1
	Y101-2
	Y101-3

	Y102
	Y102-1
	Y102-2
	Y102-3


	Nets
	A9
	Pins
	U105-15

	NetLabels
	A9
	A9


	A10
	Pins
	U105-16

	NetLabels
	A10
	A10


	A11
	Pins
	U105-17

	NetLabels
	A11
	A11


	A12
	Pins
	U105-24

	NetLabels
	A12
	A12


	A13
	Pins
	R143-1
	R145-1
	U105-23

	NetLabels
	A13
	A13


	A14
	Pins
	U105-18

	NetLabels
	A14
	A14


	A15
	Pins
	U105-25

	NetLabels
	A15
	A15


	A17
	Pins
	U105-29

	NetLabels
	A17
	A17


	A18
	Pins
	U105-26

	NetLabels
	A18
	A18


	A19
	Pins
	U105-31

	NetLabels
	A19
	A19


	A20
	Pins
	U105-82

	NetLabels
	A20
	A20


	A21
	Pins
	U105-33
	U105-40

	NetLabels
	A21
	A21
	A21


	A22
	Pins
	R131-2
	U105-34

	NetLabels
	A22
	A22


	A23
	Pins
	U105-35

	NetLabels
	A23
	A23


	A24
	Pins
	U105-36

	NetLabels
	A24
	A24


	BOOT1
	Pins
	R128-2
	R131-1
	U105-37

	NetLabels
	BOOT1


	D1
	Pins
	R125-8
	U105-43

	NetLabels
	D1
	D1


	D2
	Pins
	R125-7
	U105-44

	NetLabels
	D2
	D2


	D3
	Pins
	R125-6
	U105-45

	NetLabels
	D3
	D3


	D4
	Pins
	R125-5
	U105-46

	NetLabels
	D4
	D4


	D5
	Pins
	U105-42

	NetLabels
	D5
	D5


	GND
	Pins
	C108-1
	C113-1
	C114-2
	C115-1
	C116-1
	C119-1
	C122-1
	C127-1
	C130-1
	C131-1
	C132-1
	C133-1
	C136-1
	C140-1
	C147-1
	D102-2
	R127-2
	R128-1
	R129-1
	R129-2
	R129-3
	R129-4
	R130-1
	R130-2
	R130-3
	R130-4
	U105-10
	U105-27
	U105-74
	U105-99


	GNDA
	Pins
	C120-1
	C124-1
	U105-20


	IGN1
	Pins
	R130-8
	U105-7

	NetLabels
	IGN1
	IGN1

	Ports
	IGN1


	IGN2
	Pins
	R130-7
	U105-4

	NetLabels
	IGN2
	IGN2

	Ports
	IGN2


	IGN3
	Pins
	R130-6
	U105-3

	NetLabels
	IGN3
	IGN3

	Ports
	IGN3


	IGN4
	Pins
	R130-5
	U105-2

	NetLabels
	IGN4
	IGN4

	Ports
	IGN4


	IGN5
	Pins
	R129-8
	U105-1

	NetLabels
	IGN5
	IGN5

	Ports
	IGN5


	IGN6
	Pins
	R129-7
	U105-95

	NetLabels
	IGN6
	IGN6

	Ports
	IGN6


	IGN7
	Pins
	R129-6
	U105-96

	NetLabels
	IGN7
	IGN7

	Ports
	IGN7


	IGN8
	Pins
	R129-5
	U105-5

	NetLabels
	IGN8
	IGN8

	Ports
	IGN8


	IN1
	Ports
	IN1
	IN1
	IN1


	IN1 (CRNK)
	Ports
	IN1 (CRNK)


	IN2
	Ports
	IN2
	IN2
	IN2
	IN2


	IN3
	Ports
	IN3
	IN3
	IN3
	IN3


	IN4
	Ports
	IN4
	IN4
	IN4
	IN4


	LED1
	Pins
	D103-2
	U105-85

	NetLabels
	LED1
	LED1


	LED2
	Pins
	D104-2
	U105-88

	NetLabels
	LED2
	LED2

	Ports
	LED2


	LED3
	Pins
	D105-2
	U105-38

	NetLabels
	LED3
	LED3


	LED4
	Pins
	D106-2
	U105-39

	NetLabels
	LED4
	LED4

	Ports
	LED4


	NetC114_1
	Pins
	C114-1
	U105-73


	NetC115_2
	Pins
	C115-2
	U105-8
	Y101-1


	NetC116_2
	Pins
	C116-2
	U105-9
	Y101-2


	NetC131_2
	Pins
	C131-2
	U105-49


	NetC133_2
	Pins
	C133-2
	R133-1
	R134-1


	NetD102_5
	Pins
	D102-5

	Ports
	NetD102_5


	NetD102_6
	Pins
	D102-6


	NetD103_1
	Pins
	D103-1
	R101-1


	NetD104_1
	Pins
	D104-1
	R101-2


	NetD105_1
	Pins
	D105-1
	R101-3


	NetD106_1
	Pins
	D106-1
	R101-4


	NetR103_2
	Pins
	R103-2
	U105-84

	Ports
	NetR103_2


	NetR104_1
	Pins
	R104-1
	U105-53


	NetR104_2
	Pins
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	C146-1
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	U108-3
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	U109-4
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	R124-2
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	R132-2
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	Pins
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	NetLabels
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	Pins
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	Pins
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