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1 | Fuel pump 
2 | ICV
3 | Inj 5 
4 | Inj 6 
5 | Inj 4
6 | GND 
7 | VVT Solenoid | Inj7
8 | 
9 | X 
10 | X 
11 | NC
12 | NC
13 | NC
14 | GND | MAF gnd
15 | GND
16 | IN CRANK+ 
17 | IN CAM
18 | NC 
19 | NC
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25 | COIL 5
26 | V12_PERM
27 | OUT_MAIN
28 | GND
29 | OUT IDLE
30 | NC
31 | INJ 3
32 | INJ 2
33 | INJ 1
34 | GND
35 | INJ 8 
36 | EVAP
37 | 
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56 | 12v+ 
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68 | NC
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71 | GND
72 | X
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74 | X 
75 | X
76 | X 
77 | IAT 
78 | CLT
79 | X 
80 | X
81 | NC
82 | NC
83 | NC
84 | GND 
85 | CAN - 
86 | CAN + 
87 | NC
88 | NC
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Discrete inputs

ETB driver



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One Power12
andreika 0.2

24.05.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

IN_VIGN

GND

VIGN

V12_PERM

VBAT

V5

D412

1N4148WS

GND

C411
100n

V12F410V12_RAW

D417

B5819W

V12 V1

VBAT V2

V5E1

V12_RAWE2

IN_VIGNV3

V12_PERMV4

G
N

D
S1

VIGN V5

M410

Hellen One : Power-12V Module interface

V12_RAW
V12_PERM

IN_VIGN

V5

V12 VBAT
VIGN

V12_RAW

R411
33k

R413
6.8k

D414
1N4148WS

VBAT
VIGN overvoltage protection

GND

D418
SMCJ30A

D416

B5819W

D413
1N4148WS

V12

D410
1N4148WS

GND

R410

6.8k

12
V

7V

D411
PSM712-LF

IN1

GND2

EN3

OUT 5

ADJ / BYP 4

U410

MIC5205-3.3YM5

C410
47u

C413
100n

C412
47u

PIC41001 

PIC41002 
COC410 

PIC41101 

PIC41102 
COC411 

PIC41201 

PIC41202 
COC412 

PIC41301 

PIC41302 
COC413 

PID41001 
PID41002 

COD410 

PID41101 PID41102 

PID41103 

COD411 

PID41201 PID41202 

COD412 PID41301 
PID41302 

COD413 

PID41401 
PID41402 

COD414 

PID41601 PID41602 

COD416 

PID41701 PID41702 

COD417 

PID41801 
PID41802 

COD418 

PIF41001 PIF41002 

COF410 

PIM4100E1 

PIM4100E2 

PIM4100S1 

PIM4100V1 

PIM4100V2 

PIM4100V3 

PIM4100V4 

PIM4100V5 

COM410 

PIR41001 PIR41002 

COR410 

PIR41101 

PIR41102 

COR411 

PIR41301 

PIR41302 

COR413 

PIU41001 

PIU41002 

PIU41003 

PIU41004 

PIU41005 

COU410 

PIC41002 

PIC41102 

PIC41202 

PIC41302 

PID41002 

PID41103 

PID41802 

PIM4100S1 

PIR41302 

PIU41002 

PID41702 

PIM4100V3 

PIR41101 

NLIN0VIGN 

PIC41301 

PID41201 

PID41301 
PIU41001 

PIU41003 

PID41101 PID41102 
PID41202 PIR41002 

PID41602 PIF41002 

PIU41004 

PID41302 

PIM4100E1 

PID41601 

PID41701 

PIM4100V1 

PIM4100V4 

PIR41001 

PID41801 

PIF41001 

PIM4100E2 

PIC41001 PIC41201 

PID41401 

PIM4100V2 

PIU41005 

NLVBAT 

PIC41101 PID41001 
PID41402 

PIM4100V5 

PIR41102 
PIR41301 

NLVIGN 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One CAN
andreika 0.1

02.03.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

D430

PESD1CAN

GND

CANH

CANL

TXD1

GND2

VCC3

Vio 5RXD4 CANL 6CANH 7S 8
U430

TJA1051T/3/1J

CANH
CANL

CAN_TX

CAN_RX

GND

GND

GND

C431
100n

V5

GND

C430
100n

R430
120

CAN_VIO

V5V1

CAN_VIOV2 CANH S2CANL S1

CAN_TXV5 CAN_RXV6

GND E1

M430

Module:can/0.1

CANH

CAN_TX

CANL

CAN_RX
CAN_VIO

V5

GND

PIC43001 PIC43002 COC430 PIC43101 PIC43102 COC431 PID43001 PID43002 PID43003 COD430 PIM4300E1 PIM4300S1 PIM4300S2 PIM4300V1 PIM4300V2 PIM4300V5 PIM4300V6 COM430 PIR43001 PIR43002 COR430 PIU43001 PIU43002 PIU43003 PIU43004 PIU43005 PIU43006 PIU43007 PIU43008 COU430 PIM4300V6 PIU43004 NLCAN0RX PIM4300V5 PIU43001 NLCAN0TX PIC43001 PIM4300V2 PIU43005 NLCAN0VIO PID43001 PIM4300S2 PIR43001 PIU43007 NLCANH PID43002 PIM4300S1 PIR43002 PIU43006 NLCANL PIC43002 PIC43102 PID43003 PIM4300E1 PIU43002 PIU43008 PIC43101 PIM4300V1 PIU43003 



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2021-09-28
KiCad E.D.A.  kicad (5.99.0-12439-g94954386e6)

Rev: 0.3Size: A4
Id: 1/1

Title: WBO
File: hellen1-wbo.kicad_sch
Sheet: /
rusefi.com

C615
100n

D600
LED-RED-0603

R621
100k

GND

+5V

R601
1k

R600
1k

VDDA

R613
10k

+5V

R627
1k

D601

LED-GREEN-0603

G
N

D

V
-

2
V

+
5

1

+3

-4 U601

AD8628

G
N

D

R626
1k

R618
10k

C609
1u

R614
10k

D602

LED-BLUE-0603

+3.3V

V
D

D
1

PA4 10

PA5 11

PA6 12

PA7 13

PB014

PB115

V
S

S
16

V
D

D
IO

2
17

PA8 18

PA9 19

PF02

PA10 20

PA11 21

PA12 22

PA13 23

PA14 24

PA15 25

PB326

PB427

PB528

PB629

PF13

PB730

PB831

V
S

S
A

32

NRST4

V
D

D
A

5

PA0 6

PA1 7

PA2 8

PA3 9

U602 STM32F042K6Tx

GND

VDDA+3.3V

R605
10k

+3.3V

1
-2

+3

U600A

MCP6004

GND

GND

C610
1u

IN
1

OUT 2

G
N

D
3

U603

REF3033

GNDGND

C608
100n

R624
3.3k

R623
27k

+5

-6
7

U600B
MCP6004

R609
61.9

C613
100n

C616
4.7u

C607
1u G

N
D

R619
10k

R620
27k

+ 10
8

- 9

U600C
MCP6004

R
60

7
22

k

R
62

8
1k

GND
D603

LED-RED-0603

C
60

5
10

0n

C604
DNP

R606
10

C611
1u

G
N

D
1

VO 2VI3

U604
XC6206P332MR

GND

GND

+3.3V

GND

+3.3V

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 W1CAN_VIOW2

CAN_RXW3

CAN_TXW4

nResetW5
SWDIOW6
SWCLKW7
V33_OUTW8

M600

Module-wbo-0.3

+3.3V

GND

GND GND

GND

C606
DNP

C612
100n

GND

C602
100n

+5V

+3.3V

+3.3V +3.3V

GND
+3.3V

GND

VDDA

C601
100n

+3.3V

GND

GND

V
-

11
V

+
4

U600E

R604
10k

R602
68k

1 2
3 4
5 6

J600
Conn_02x03_Odd_Even

+3.3V

R603
68k

C603
33n

R
60

8
47

GND

GND

GND

+3.3V

+3.3V

GND
R625
10k

C614
100n

GNDGND

+12

-13
14

U600D
MCP6004

GND

C600
1u

1

2
3

Q600

BTS3028

1

2
3

Q601

VNP28N04-E

R615
100k

+3.3V

R
61

0
20

k
R

61
2

20
k

+3.3V

R
61

1
20

k

R
61

7
1k

R622
1k

GND

GND

R
61

6
1k

LED_GREEN

Un_sense

LED_BLUE

LSU_Ip

nRESET Un_sense
LSU_Vm
Ip_sense

Vm

heater_pwm
Ip_dac

SEL2

CAN_RX
CAN_TX

SWDIO
SWCLK

LSU_Un

nRESET

LSU_Rtrim
LSU_Ip

Vm

LSU_H-
LSU_H+

SEL1

SEL2

LSU_Rtrim

LSU_Vm

LED_BLUE
LED_GREEN

LSU_Un_sense
SWDIO
SWCLK

LSU_H+ SWDIO

CAN_RX

LSU_Vm

LSU_Un_sense

N
er

ns
t_

es
r_

dr
iv

e

CAN_TX

nRESET

Ip_sense

SWCLK

SEL1

Nernst_esr_drive

Ip_dac

Vm

Vm

heater_pwm

LSU_Un

LSU_Vm

LSU_H-

Boot0

LSU_H-

LSU_H+

Pump Current Sense

Nernst Sense

Ip_sense = 10 * (LSU_Ip - LSU_Rtrim)

Nernst Sense Voltage Buffer

Virtual Ground Generation

Nernst Bias Current

Un_sense = 2.7 * (Un - Vm)

Pump Driver

Nernst Internal Resistance Measurement



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One Power5
andreika 0.2

24.02.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

GND

GND

L421

MWSA0503-10uH
D421
P6SMB6.8CA

GND

V5

GND GND

GND GND

L420
2.2uH

D420
SS34

GND

R422
68k

R423
12k

GND

R421
10k

GND

C424
10u

GND

C421
10u

C422
10u

C423
10u

C425
10u

C426
10u

C428
10n

C420
100n

V12

G
N

D
G

V12V1 V5 V2

M420

Module:power5/0.1

V12 V5

GND

BOOT 1VIN2

EN3

FB 5RT4

SS6 G
N

D
7

SW 8
G

N
D

9

U420 LMR14020

R420
1

GND

C427
4.7u

GND

C429

220p

PIC42001 PIC42002 COC420 PIC42101 PIC42102 COC421 PIC42201 PIC42202 COC422 PIC42301 PIC42302 COC423 PIC42401 PIC42402 COC424 PIC42501 PIC42502 COC425 PIC42601 PIC42602 COC426 PIC42701 PIC42702 COC427 PIC42801 PIC42802 COC428 PIC42901 PIC42902 COC429 PID42001 PID42002 COD420 PID42101 PID42102 COD421 PIL42001 PIL42002 COL420 PIL42101 PIL42102 COL421 PIM4200G PIM4200V1 PIM4200V2 COM420 PIR42001 PIR42002 COR420 PIR42101 PIR42102 COR421 PIR42201 PIR42202 COR422 PIR42301 PIR42302 COR423 PIU42001 PIU42002 PIU42003 PIU42004 PIU42005 PIU42006 PIU42007 PIU42008 PIU42009 COU420 PIC42102 PIC42202 PIC42302 PIC42401 PIC42502 PIC42602 PIC42702 PIC42802 PID42002 PID42102 PIM4200G PIR42102 PIR42302 PIU42007 PIU42009 PIC42001 PIU42001 PIC42002 PID42001 PIL42101 PIU42008 PIC42101 PIC42201 PIC42301 PIC42402 PIL42002 PIU42002 PIU42003 PIC42701 PIR42002 PIC42801 PIU42006 PIC42901 PIR42202 PIR42301 PIU42005 PIR42101 PIU42004 PIC42501 PIC42601 PIC42902 PID42101 PIL42102 PIM4200V2 PIR42201 PIL42001 PIM4200V1 PIR42001 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One VR
andreika 0.1

05.03.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

GND

IN_VR1+

V5

R706

5.1k

INT_THRS1 1

EXT1 2

BIAS1 3

COUT1 4

COUT2 5

BIAS2 6

EXT2 7

INT_THRS2 8IN2+9 IN2-10

GND11 DIRN12 ZERO_EN13

VCC14

IN1-15 IN1+16

U700

MAX9926

R705

5.1k

DNP
R704

R703

5.1k

R702

5.1k
C700
1nIN_VR1-

C702
100n

C701
10u

GNDGND
IN_VR2-

R711

5.1k

R710

5.1k

DNP
R709

R708

5.1k

R707

5.1k
C703
1nIN_VR2+

GND

GND

GND

GND

OUT_VR1
OUT_VR2

D700 D701

R700
10k

R701
10k

V5

* MCU inputs are 5V-tolerant

* " +"  and " -"  are inversed, because MAX9926 outputs are inversed

OUT_VR2 W1OUT_VR1 W2IN_VR1-E1 IN_VR1+E2

IN_VR2+E3

IN_VR2-E4 GND G

V5 N1
M700

Module:vr/0.1

V5

GND

IN_VR1+
IN_VR1-

IN_VR2-
IN_VR2+

OUT_VR1
OUT_VR2

PIC70001 PIC70002 COC700 PIC70101 PIC70102 COC701 PIC70201 PIC70202 COC702 PIC70301 PIC70302 COC703 PID70001 PID70002 COD700 PID70101 PID70102 COD701 PIM7000E1 PIM7000E2 PIM7000E3 PIM7000E4 PIM7000G PIM7000N1 PIM7000W1 PIM7000W2 COM700 PIR70001 PIR70002 COR700 PIR70101 PIR70102 COR701 PIR70201 PIR70202 COR702 PIR70301 PIR70302 COR703 PIR70401 PIR70402 COR704 PIR70501 PIR70502 COR705 PIR70601 PIR70602 COR706 PIR70701 PIR70702 COR707 PIR70801 PIR70802 COR708 PIR70901 PIR70902 COR709 PIR71001 PIR71002 COR710 PIR71101 PIR71102 COR711 PIU70001 PIU70002 PIU70003 PIU70004 PIU70005 PIU70006 PIU70007 PIU70008 PIU70009 PIU700010 PIU700011 PIU700012 PIU700013 PIU700014 PIU700015 PIU700016 COU700 PIC70102 PIC70202 PIM7000G PIU70001 PIU70003 PIU70006 PIU70008 PIU700011 PIU700012 PIU700013 PIM7000E2 PIR70202 NLIN0VR10 PIM7000E1 PIR70502 NLIN0VR10 PIM7000E3 PIR71002 NLIN0VR20 PIM7000E4 PIR70702 NLIN0VR20 PIC70001 PIR70301 PIR70401 PIU700015 PIC70002 PIR70402 PIR70601 PIU700016 PIC70301 PIR70801 PIR70901 PIU70009 PIC70302 PIR70902 PIR71101 PIU700010 PID70001 PIR70002 PID70101 PIR70102 PIR70201 PIR70302 PIR70501 PIR70602 PIR70701 PIR70802 PIR71001 PIR71102 PIU70002 PIU70007 PID70002 PIM7000W2 PIU70004 NLOUT0VR1 PID70102 PIM7000W1 PIU70005 NLOUT0VR2 PIC70101 PIC70201 PIM7000N1 PIR70001 PIR70101 PIU700014 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One: Input
andreika 0.1

23.04.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

TPS

CAM

O2S

MAP1

PPS

AUX4

AUX2

O2S2

RES1

AUX3

AUX1

MAP3

IAT
CLT

V5A

R212
510

R214
510

GNDA

C227

2.2u

GNDA

VREF1

V5A

R213
510

R215
510

GNDA

C229

2.2u

GNDA

VREF2

R210

10k

R204
4.7k

D204

SRV05-4-P-T7

R209

680k

R203
4.7k

D203

SRV05-4-P-T7

R208

10k

R202
4.7k

D202

SRV05-4-P-T7

R207

4.7k

R201
4.7k

D201

SRV05-4-P-T7

R206

680k

R200
4.7k

D200

SRV05-4-P-T7

IN
_C

R
A

N
K

IN
_K

N
O

C
K

IN
_T

PS
IN

_O
2S

IN
_C

A
M

IN
_V

SS

IN
_C

LT
IN

_I
A

T

IN
_M

A
P1

IN
_M

A
P2

IN
_M

A
P3

IN
_R

ES
3

IN
_O

2S
2

IN
_P

PS
IN

_R
ES

1

IN
_A

U
X

1
IN

_A
U

X
2

IN
_A

U
X

3
IN

_A
U

X
4

V5 V5 V5 V5 V5

C
R

A
N

K
K

N
O

C
K

C
A

M
V

SS

TP
S

O
2S

C
LT

IA
T

M
A

P1
M

A
P2

M
A

P3
R

ES
3

O
2S

2

PP
S

R
ES

1

A
U

X
1

A
U

X
2

A
U

X
3

A
U

X
4

RES2

MAP2

KNOCK

R
ES

2

VSS

CRANK

RES3

SENS3

C203

1n

C202

1n

C201

10n

C200

1n

C207

100n

C206

100n

C205

100n

C204

100n

C211

10n

C210

10n

C209

10n

C208

10n

C215

100n

C214

100n

C213

100n

C212

100n

C219

1n

C218

1n

C217

1n

C216

1n

D206
P6SMB6.8CA

GNDA

V5A
V5A

GNDA

V5 P200

IN_CRANK

(DNP)

R216

3.3k
V5A

C224
100n

C225
100n

C228

2.2u

GNDA

IN
_R

ES
2

PULL_IAT

PULL_CLT

PULL_CAM

PULL_VSS

PULL_TPS

PULL_O2S

PULL_CRANK

PULL_KNOCK

PULL_RES3 PULL_RES2

PULL_O2S2

PULL_PPS

PULL_RES1

PULL_AUX4

PULL_MAP3

PULL_MAP2

PULL_MAP1

PULL_AUX3

PULL_AUX2

PULL_AUX1

P201

R205
4.7k

D205

SRV05-4-P-T7

IN
_S

EN
S1

IN
_S

EN
S2

IN
_S

EN
S3

IN
_S

EN
S4

V5

SE
N

S1
SE

N
S2

SE
N

S3
SE

N
S4

C223

100n

C222

100n

C221

100n

C220

100n

PULL_SENS4

PULL_SENS3

PULL_SENS2

PULL_SENS1

R211

680k

V5A

GNDA

C226
100n

RES2 N3

O2S2 N4

PPS N5

RES1 N6

AUX4 N7AUX3 N8AUX2 N9AUX1 N10

RES3 N11

MAP3 N12MAP2 N13MAP1 N14

IAT N15

CLT N16

TPS N17

O2S N18

CAM N19

VSS N20

CRANK N21

KNOCK N22

SENS4 N23SENS3 N24SENS2 N25SENS1 N26

M200A

Module:input/0.1

PULL_V5AJ1

PULL_GNDA J2

VREF2S13 VREF1S14

V5AN1

GNDA N2

GND E1

WBO_O2S E4V5E2

WBO_O2S2 E3

V5AE5

M200B

Module:input/0.1

IN_SENS1S1

IN_SENS2S2

IN_SENS3S3

IN_SENS4S4

IN_CAMS5

IN_VSSS6

IN_KNOCKS7

IN_CRANKS8

IN_O2SS9

IN_TPSS10

IN_MAP1S11

IN_MAP2S12

IN_CLTS15 IN_IATS16

IN_AUX1S17

IN_AUX2S18

IN_MAP3S19

IN_AUX3S20

IN_AUX4S21

IN_RES3S22

IN_RES1S23

IN_PPSS24

IN_O2S2S25

IN_RES2S26

M200C

Module:input/0.1

PULL_RES2J3

PULL_O2S2J4

PULL_PPSJ5

PULL_RES1J6

PULL_AUX4 J7PULL_AUX3 J8PULL_AUX2 J9PULL_AUX1 J10

PULL_RES3J11

PULL_MAP3 J12PULL_MAP2 J13PULL_MAP1 J14

PULL_IATJ15

PULL_CLTJ16

PULL_CAMJ17

PULL_VSSJ18

PULL_TPSJ19

PULL_O2SJ20

PULL_CRANKJ21

PULL_KNOCK J22

PULL_SENS4 J23PULL_SENS3 J24PULL_SENS2 J25PULL_SENS1 J26

M200D

Module:input/0.1

V5

GNDA

SENS1

SENS4

SENS2

IN_O2S
IN_O2S2

IN_IAT

IN_MAP2

IN_SENS2

IN_SENS4

IN_VSS

IN_CRANK

IN_TPS

VREF1

IN_AUX3
IN_AUX2

IN_RES3

IN_PPS

IN_RES2

IN_CLT

IN_AUX1

IN_SENS3

IN_CAM

IN_KNOCK

VREF2

IN_SENS1

IN_MAP1

IN_MAP3

IN_O2S

IN_AUX4

IN_RES1

IN_O2S2

PULL_CLT

PULL_MAP3

PULL_O2S2

PULL_RES1

PULL_AUX3

PULL_AUX1

PULL_MAP1

PULL_O2S

PULL_VSS

PULL_KNOCK

PULL_SENS3

PULL_SENS1

PULL_IAT

PULL_CAM

PULL_RES2

PULL_PPS

PULL_AUX4

PULL_MAP2

PULL_RES3

PULL_TPS
PULL_AUX2

PULL_CRANK

PULL_SENS4

PULL_SENS2

V5A

PIC20001 

PIC20002 

COC200 PIC20101 

PIC20102 

COC201 PIC20201 

PIC20202 

COC202 PIC20301 

PIC20302 

COC203 PIC20401 

PIC20402 

COC204 PIC20501 

PIC20502 

COC205 PIC20601 

PIC20602 

COC206 PIC20701 

PIC20702 

COC207 PIC20801 

PIC20802 

COC208 PIC20901 

PIC20902 

COC209 PIC21001 

PIC21002 

COC210 PIC21101 

PIC21102 

COC211 PIC21201 

PIC21202 

COC212 PIC21301 

PIC21302 

COC213 PIC21401 

PIC21402 

COC214 PIC21501 

PIC21502 

COC215 PIC21601 

PIC21602 

COC216 PIC21701 

PIC21702 

COC217 PIC21801 

PIC21802 

COC218 PIC21901 

PIC21902 

COC219 PIC22001 

PIC22002 

COC220 PIC22101 

PIC22102 

COC221 PIC22201 

PIC22202 

COC222 PIC22301 

PIC22302 

COC223 

PIC22401 

PIC22402 
COC224 

PIC22501 

PIC22502 
COC225 

PIC22601 

PIC22602 
COC226 PIC22701 

PIC22702 

COC227 PIC22801 

PIC22802 

COC228 PIC22901 

PIC22902 

COC229 

PID20001 

PID20002 

PID20003 PID20004 

PID20005 

PID20006 

COD200 

PID20101 

PID20102 

PID20103 PID20104 

PID20105 

PID20106 

COD201 

PID20201 

PID20202 

PID20203 PID20204 

PID20205 

PID20206 

COD202 

PID20301 

PID20302 

PID20303 PID20304 

PID20305 

PID20306 

COD203 

PID20401 

PID20402 

PID20403 PID20404 

PID20405 

PID20406 

COD204 

PID20501 

PID20502 

PID20503 PID20504 

PID20505 

PID20506 

COD205 

PID20601 
PID20602 

COD206 

PIM2000N3 

PIM2000N4 

PIM2000N5 

PIM2000N6 

PIM2000N7 

PIM2000N8 

PIM2000N9 

PIM2000N10 

PIM2000N11 

PIM2000N12 

PIM2000N13 

PIM2000N14 

PIM2000N15 

PIM2000N16 

PIM2000N17 

PIM2000N18 

PIM2000N19 

PIM2000N20 

PIM2000N21 

PIM2000N22 

PIM2000N23 

PIM2000N24 

PIM2000N25 

PIM2000N26 

COM200A 

PIM2000E1 

PIM2000E2 

PIM2000E3 

PIM2000E4 

PIM2000E5 

PIM2000J1 

PIM2000J2 

PIM2000N1 

PIM2000N2 

PIM2000S13 

PIM2000S14 

COM200B 

PIM2000S1 

PIM2000S2 

PIM2000S3 

PIM2000S4 

PIM2000S5 

PIM2000S6 

PIM2000S7 

PIM2000S8 

PIM2000S9 

PIM2000S10 

PIM2000S11 

PIM2000S12 

PIM2000S15 

PIM2000S16 

PIM2000S17 

PIM2000S18 

PIM2000S19 

PIM2000S20 

PIM2000S21 

PIM2000S22 

PIM2000S23 

PIM2000S24 

PIM2000S25 

PIM2000S26 

COM200C 

PIM2000J3 

PIM2000J4 

PIM2000J5 

PIM2000J6 

PIM2000J7 

PIM2000J8 

PIM2000J9 

PIM2000J10 

PIM2000J11 

PIM2000J12 

PIM2000J13 

PIM2000J14 

PIM2000J15 

PIM2000J16 

PIM2000J17 

PIM2000J18 

PIM2000J19 

PIM2000J20 

PIM2000J21 

PIM2000J22 

PIM2000J23 

PIM2000J24 

PIM2000J25 

PIM2000J26 

COM200D 

PIP20001 

COP200 

PIP20101 

COP201 

PIR20001 PIR20002 PIR20003 PIR20004 

PIR20005 PIR20006 PIR20007 PIR20008 COR200 

PIR20101 PIR20102 PIR20103 PIR20104 

PIR20105 PIR20106 PIR20107 PIR20108 COR201 

PIR20201 PIR20202 PIR20203 PIR20204 

PIR20205 PIR20206 PIR20207 PIR20208 COR202 

PIR20301 PIR20302 PIR20303 PIR20304 

PIR20305 PIR20306 PIR20307 PIR20308 COR203 

PIR20401 PIR20402 PIR20403 PIR20404 

PIR20405 PIR20406 PIR20407 PIR20408 COR204 

PIR20501 PIR20502 PIR20503 PIR20504 

PIR20505 PIR20506 PIR20507 PIR20508 COR205 

PIR20601 

PIR20602 

PIR20603 

PIR20604 PIR20605 

PIR20606 

PIR20607 

PIR20608 

COR206 
PIR20701 

PIR20702 

PIR20703 

PIR20704 PIR20705 

PIR20706 

PIR20707 

PIR20708 

COR207 
PIR20801 

PIR20802 

PIR20803 

PIR20804 PIR20805 

PIR20806 

PIR20807 

PIR20808 

COR208 
PIR20901 

PIR20902 

PIR20903 

PIR20904 PIR20905 

PIR20906 

PIR20907 

PIR20908 

COR209 
PIR21001 

PIR21002 

PIR21003 

PIR21004 PIR21005 

PIR21006 

PIR21007 

PIR21008 

COR210 
PIR21101 

PIR21102 

PIR21103 

PIR21104 PIR21105 

PIR21106 

PIR21107 

PIR21108 

COR211 

PIR21201 

PIR21202 
COR212 

PIR21301 

PIR21302 
COR213 

PIR21401 

PIR21402 
COR214 

PIR21501 

PIR21502 
COR215 

PIR21601 PIR21602 

COR216 

PIC21902 

PID20403 

PIM2000N10 

PIR20405 

NLAUX1 

PIC21802 

PID20401 

PIM2000N9 

PIR20406 

NLAUX2 

PIC21702 

PID20404 

PIM2000N8 

PIR20407 

NLAUX3 

PIC21602 

PID20406 

PIM2000N7 

PIR20408 

NLAUX4 

PIC20002 

PID20006 

PIM2000N19 

PIR20008 

NLCAM 

PIC20502 

PID20104 

PIM2000N16 

PIR20107 

NLCLT 

PIC20202 

PID20001 

PIM2000N21 

PIR20006 

NLCRANK 

PIC22402 

PID20002 PID20102 PID20202 PID20302 PID20402 PID20502 

PIM2000E1 

PIC20001 PIC20101 PIC20201 PIC20301 PIC20401 PIC20501 PIC20601 PIC20701 PIC20801 PIC20901 PIC21001 PIC21101 PIC21201 PIC21301 PIC21401 PIC21501 PIC21601 PIC21701 PIC21801 PIC21901 PIC22001 PIC22101 PIC22201 PIC22301 

PIC22502 PIC22602 
PIC22702 PIC22802 PIC22902 PID20602 

PIM2000J2 

PIM2000N2 

PIR21401 PIR21501 

PIC20402 

PID20106 

PIM2000N15 

PIR20108 

NLIAT 

PIM2000S17 

PIR20404 

PIR21005 

NLIN0AUX1 

PIM2000S18 

PIR20403 

PIR21006 

NLIN0AUX2 

PIM2000S20 

PIR20402 

PIR21007 

NLIN0AUX3 

PIM2000S21 

PIR20401 

PIR21008 

NLIN0AUX4 

PIM2000S5 

PIR20001 

PIR20706 

NLIN0CAM 

PIM2000S15 

PIR20102 

PIR20707 

NLIN0CLT 

PIM2000S8 

PIR20003 

PIR20606 

PIR21602 

NLIN0CRANK 

PIM2000S16 

PIR20101 

PIR20708 

NLIN0IAT 

PIM2000S7 

PIR20004 

PIR20605 
NLIN0KNOCK 

PIM2000S11 

PIR20204 

PIR20805 

NLIN0MAP1 

PIM2000S12 

PIR20203 

PIR20806 

NLIN0MAP2 

PIM2000S19 

PIR20202 

PIR20807 

NLIN0MAP3 

PIM2000E4 

PIM2000S9 

PIR20104 

PIR20607 

NLIN0O2S 

PIM2000E3 

PIM2000S25 

PIR20302 

PIR20907 

NLIN0O2S2 

PIM2000S24 

PIR20303 

PIR20906 

NLIN0PPS 

PIM2000S23 

PIR20304 

PIR20905 

NLIN0RES1 

PIM2000S26 

PIR20301 

PIR20908 

NLIN0RES2 
PIM2000S22 PIR20201 

PIR20808 

NLIN0RES3 

PIM2000S1 

PIR20504 

PIR21105 

NLIN0SENS1 

PIM2000S2 

PIR20503 

PIR21106 

NLIN0SENS2 

PIM2000S3 

PIR20502 

PIR21107 
NLIN0SENS3 

PIM2000S4 

PIR20501 

PIR21108 

NLIN0SENS4 

PIM2000S10 

PIR20103 

PIR20608 

NLIN0TPS 

PIM2000S6 

PIR20002 

PIR20705 

NLIN0VSS 

PIC20302 

PID20003 

PIM2000N22 

PIR20005 

NLKNOCK 

PIC21102 

PID20203 

PIM2000N14 

PIR20205 

NLMAP1 

PIC21002 

PID20201 

PIM2000N13 

PIR20206 

NLMAP2 

PIC20902 

PID20204 

PIM2000N12 

PIR20207 

NLMAP3 

PIC20702 

PID20103 

PIM2000N18 

PIR20105 

NLO2S 

PIC21302 

PID20304 

PIM2000N4 

PIR20307 

NLO2S2 

PIC21402 

PID20301 
PIM2000N5 

PIR20306 

NLPPS 

PIM2000J10 

PIR21004 

NLPULL0AUX1 

PIM2000J9 

PIR21003 

NLPULL0AUX2 

PIM2000J8 

PIR21002 

NLPULL0AUX3 

PIM2000J7 

PIR21001 

NLPULL0AUX4 

PIM2000J17 

PIR20703 

NLPULL0CAM 

PIM2000J16 

PIR20702 

NLPULL0CLT 

PIM2000J21 

PIR20603 

NLPULL0CRANK 

PIM2000J15 

PIR20701 

NLPULL0IAT 

PIM2000J22 

PIR20604 

NLPULL0KNOCK 

PIM2000J14 

PIR20804 

NLPULL0MAP1 

PIM2000J13 

PIR20803 

NLPULL0MAP2 

PIM2000J12 

PIR20802 

NLPULL0MAP3 

PIM2000J20 

PIR20602 

NLPULL0O2S 

PIM2000J4 

PIR20902 

NLPULL0O2S2 

PIM2000J5 

PIR20903 

NLPULL0PPS 

PIM2000J6 

PIR20904 

NLPULL0RES1 
PIM2000J3 

PIR20901 

NLPULL0RES2 

PIM2000J11 

PIR20801 

NLPULL0RES3 

PIM2000J26 

PIR21104 

NLPULL0SENS1 

PIM2000J25 

PIR21103 

NLPULL0SENS2 

PIM2000J24 

PIR21102 

NLPULL0SENS3 

PIM2000J23 

PIR21101 

NLPULL0SENS4 

PIM2000J19 

PIR20601 

NLPULL0TPS 

PIM2000J18 

PIR20704 

NLPULL0VSS 

PIC21502 

PID20303 

PIM2000N6 
PIR20305 NLRES1 

PIC21202 

PID20306 

PIM2000N3 

PIR20308 
NLRES2 

PIC20802 

PID20206 

PIM2000N11 

PIR20208 

NLRES3 

PIC22302 

PID20503 

PIM2000N26 

PIR20505 

NLSENS1 

PIC22202 

PID20501 

PIM2000N25 

PIR20506 

NLSENS2 

PIC22102 

PID20504 

PIM2000N24 

PIR20507 

NLSENS3 

PIC22002 

PID20506 

PIM2000N23 

PIR20508 

NLSENS4 

PIC20602 

PID20101 

PIM2000N17 

PIR20106 

NLTPS 

PIC22401 

PID20005 PID20105 PID20205 PID20305 PID20405 PID20505 

PIM2000E2 PIC22501 PIC22601 PID20601 
PIM2000E5 

PIM2000J1 

PIM2000N1 

PIR21202 PIR21302 

PIR21601 

PIC22701 PIC22801 

PIM2000S14 

PIP20001 PIR21201 
PIR21402 

NLVREF1 

PIC22901 

PIM2000S13 

PIP20101 PIR21301 
PIR21502 

NLVREF2 

PIC20102 

PID20004 

PIM2000N20 

PIR20007 

NLVSS 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One Knock
andreika 0.1

28.01.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

OUT_KNOCKR471

100k

C470

100n

VREF2

3

1
4A

5
2

U470
LMV321IDBVR

V5A

R470
470kC471

3.3n

IN_KNOCK

IN_KNOCKW1

V
R

EF
W

2

OUT_KNOCK E3

G
N

D
E2

V
5A

E1

M470
Module:knock/0.1

IN_KNOCK OUT_KNOCK

V5A
VREF2

3

1
4A

5
2

U471
LMV321IDBVR

V5A
C472

330p

R474

33k

R473

100k

R472

12k C473
47p

GNDA

GNDA

GNDA

GNDA GNDA

C474
680p

GNDA

PIC47001 PIC47002 COC470 PIC47101 PIC47102 COC471 PIC47201 PIC47202 COC472 PIC47301 PIC47302 COC473 PIC47401 PIC47402 COC474 PIM4700E1 PIM4700E2 PIM4700E3 PIM4700W1 PIM4700W2 COM470 PIR47001 PIR47002 COR470 PIR47101 PIR47102 COR471 PIR47201 PIR47202 COR472 PIR47301 PIR47302 COR473 PIR47401 PIR47402 COR474 PIU47001 PIU47002 PIU47003 PIU47004 PIU47005 COU470 PIU47101 PIU47102 PIU47103 PIU47104 PIU47105 COU471 PIC47002 PIC47301 PIC47401 PIM4700E2 PIU47002 PIU47102 PIC47101 PIM4700W1 NLIN0KNOCK PIC47102 PIR47102 PIC47201 PIR47301 PIR47402 PIC47302 PIR47401 PIU47101 PIC47402 PIR47201 PIR47302 PIR47001 PIR47202 PIU47004 PIR47002 PIR47101 PIU47003 PIC47202 PIM4700E3 PIU47103 PIU47104 NLOUT0KNOCK PIC47001 PIM4700E1 PIU47005 PIU47105 PIM4700W2 PIU47001 NLVREF2 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One Output
andreika 0.2

24.05.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

INJ6INJ5 INJ4INJ3INJ2 INJ1

O
U

T_
IN

J8

O
U

T_
IN

J7

V12PROT

V5

VCC_PP1

OUT_LOW5_MAIN

OUT_LOW6_DIODE

D302
B5819W

D301
B5819W

C305
10u

V12P

C306
10u

C307
10u

C308
10u

C304
10u

C310
10u

V12P

C311
10u

C312
10u

C313
10u

C309
10u

Q305
AUIPS2041LTR

O
U

T_
IN

J1

O
U

T_
IN

J2

O
U

T_
IN

J3

O
U

T_
IN

J4

O
U

T_
IN

J5

O
U

T_
IN

J6

V12_RAW

V12P

R301

10k

R307
4.7k
R308
4.7k

PP1

PP2

Q304
PJM2319PSA

D303
B5819W

OUT_HIGH2

R303
4.7k

Q300
PJM2319PSA

Q301
PJM2319PSA

Q302
PJM2319PSA

R304

10k

R305

10k

INJ7

INJ3

INJ1

INJ2

INJ6 INJ4

INJ5

INJ8

GND GND
INJ7INJ8

R300
10k

B11

B22

B33

B44

B55

B66

B77

C1 16

C3 14

C4 13

C5 12

C6 11

C7 10

C2 15

COM 9E8

U301

ULN2003AD

B11

B22

B33

B44

B55

B66

B77

C1 16

C3 14

C4 13

C5 12

C6 11

C7 10

C2 15

COM 9E8

U304

ULN2003AD

Q303
PJM2319PSA

D300
B5819W

OUT_HIGH1

R302
4.7k

BI1

FI2

GND3

VCC4

FOUT1 5FOUT2 6

BOUT1 7BOUT2 8

U300

RZ7899

BI1

FI2

GND3

VCC4

FOUT1 5FOUT2 6

BOUT1 7BOUT2 8

U303

RZ7899

V12P

V12P

OUT_COIL_A1

OUT_COIL_A2

OUT_COIL_B1

OUT_COIL_B2

COIL_A1
COIL_A2

COIL_B1
COIL_B2

OUT_LOW3_DUAL

OUT_LOW11

OUT_LOW12

OUT_LOW1

OUT_LOW4_DUAL

OUT_LOW10

OUT_LOW9

OUT_LOW7_PULLUP

OUT_LOW8_PULLUP

OUT_LOW2

V12FLYBACK

LOW10

LOW3_DUAL

LOW11

LOW12

LOW1

LOW4_DUAL

LOW9

LOW7_HIGH1

LOW8_HIGH2

LOW5_MAIN

LOW6_DIODE

LOW2

V12FLYBACK

OUT_LOW7_PULLUP

OUT_LOW8_PULLUP

VCC_PP1 C300

10u
GND

GND

OUT_PP2

OUT_PP1PP1

PP2

R306

10k

GND

COIL_B2

COIL_A1

COIL_B1

COIL_A2

R309
0
R310
0

GNDS3

V12_RAWS11

GNDG

V12P W5

V5 W14

M300A

Module:output/0.1

LOW9W27

SOLENOID_B2W30

PP1W28

LOW2W29

SOLENOID_B1W31 SOLENOID_A2W32

INJ8W15 INJ7W16 INJ6W17 INJ5W18 INJ4W19 INJ3W20

LOW1W21

PP2W22

INJ2W23 INJ1W24

LOW6_DIODEW25

LOW10W26

SOLENOID_A1W33

LOW4_DUALW34

LOW11W35

LOW12W36

LOW8_HIGH2W37

LOW3_DUALW38

LOW7_HIGH1W39

LOW5_MAINW40

M300B

Module:output/0.1

OUT_COIL_A1
OUT_COIL_A2
OUT_COIL_B1

OUT_PP2

OUT_LOW1

OUT_LOW11

OUT_LOW8_PULLUP
OUT_LOW9

OUT_INJ2
OUT_INJ1

OUT_COIL_B2

OUT_LOW3_DUAL

OUT_HIGH2

OUT_LOW12

OUT_INJ6

OUT_INJ3

OUT_LOW2

OUT_LOW10

OUT_LOW6_DIODE

OUT_LOW4_DUAL

OUT_PP1

OUT_HIGH1

OUT_INJ5

OUT_INJ7INJ7

INJ5

INJ3

PP2

INJ1

LOW10

PP1

COIL_B2

COIL_A2

LOW4_DUAL

LOW12

LOW3_DUAL

LOW5_MAIN

OUT_INJ4

OUT_LOW7_PULLUP

OUT_INJ8

OUT_LOW5_MAIN

INJ8

INJ6

INJ4

LOW1

INJ2

LOW6_DIODE

LOW9

LOW2

COIL_B1

COIL_A1

LOW11

LOW8_HIGH2
LOW7_HIGH1

* These can be removed in the board compilation file

V12P

V5

Q306
AUIPS2041LTR

Q307
AUIPS2041LTR

Q308
AUIPS2041LTR

Q309
AUIPS2041LTR

Q310
AUIPS2041LTR

Q311
AUIPS2041LTR

Q312
AUIPS2041LTR

F300

V12_RAW

N
C

1

IN_A2

G
N

D
3

IN_B4 OUT_B 5

V
D

D
6

OUT_A 7

N
C

8

U302
TC4427

12
V

7V

D305
PSM712-LF

GND

V12FLYBACK

OUT_SOLENOID_B1 S4

OUT_SOLENOID_B2 S5

OUT_PP2 S6

OUT_LOW3_DUAL S7

OUT_LOW1 S8

OUT_HIGH2 S9

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_LOW2 W1

OUT_LOW10 W2

OUT_LOW6_DIODE W3

OUT_LOW4_DUAL W4

OUT_PP1 W6

OUT_INJ4 W7

OUT_HIGH1 W8

OUT_LOW7_PULLUP W9

OUT_INJ5 W10

OUT_INJ8 W11OUT_INJ7 W12

OUT_LOW5_MAIN W13

OUT_SOLENOID_A1 S1

OUT_SOLENOID_A2 S2

M300C

Module:output/0.1

12V7V
D304

PSM712-LF GND

V12P

R313
4.7k

GND

V12PROT

Q313
PJM2319PSA

R315
10k

Q314
PJM2319PSA

V12PROT

V12PROT

PIC30001 PIC30002 

COC300 

PIC30401 

PIC30402 
COC304 

PIC30501 

PIC30502 
COC305 

PIC30601 

PIC30602 
COC306 

PIC30701 

PIC30702 
COC307 

PIC30801 

PIC30802 
COC308 

PIC30901 

PIC30902 
COC309 

PIC31001 

PIC31002 
COC310 

PIC31101 

PIC31102 
COC311 

PIC31201 

PIC31202 
COC312 

PIC31301 

PIC31302 
COC313 

PID30001 
PID30002 

COD300 

PID30101 PID30102 
COD301 

PID30201 PID30202 
COD302 

PID30301 
PID30302 

COD303 

PID30401 

PID30402 

PID30403 

COD304 

PID30501 PID30502 

PID30503 

COD305 

PIF30001 

PIF30002 

COF300 

PIM3000G 

PIM3000S3 

PIM3000S11 PIM3000W5 

PIM3000W14 

COM300A 

PIM3000W15 

PIM3000W16 

PIM3000W17 

PIM3000W18 

PIM3000W19 

PIM3000W20 

PIM3000W21 

PIM3000W22 

PIM3000W23 

PIM3000W24 

PIM3000W25 

PIM3000W26 

PIM3000W27 

PIM3000W28 

PIM3000W29 

PIM3000W30 

PIM3000W31 

PIM3000W32 

PIM3000W33 

PIM3000W34 

PIM3000W35 

PIM3000W36 

PIM3000W37 

PIM3000W38 

PIM3000W39 

PIM3000W40 

COM300B 
PIM3000S1 

PIM3000S2 

PIM3000S4 

PIM3000S5 

PIM3000S6 

PIM3000S7 

PIM3000S8 

PIM3000S9 

PIM3000S10 

PIM3000S12 

PIM3000S13 

PIM3000S14 

PIM3000S15 

PIM3000S16 

PIM3000S17 

PIM3000S18 

PIM3000W1 

PIM3000W2 

PIM3000W3 

PIM3000W4 

PIM3000W6 

PIM3000W7 

PIM3000W8 

PIM3000W9 

PIM3000W10 

PIM3000W11 

PIM3000W12 

PIM3000W13 

COM300C 

PIQ30001 

PIQ30002 

PIQ30003 
COQ300 

PIQ30101 

PIQ30102 

PIQ30103 
COQ301 

PIQ30201 

PIQ30202 

PIQ30203 
COQ302 

PIQ30301 

PIQ30302 PIQ30303 

COQ303 

PIQ30401 

PIQ30402 PIQ30403 

COQ304 

PIQ30501 

PIQ30502 

PIQ30503 
COQ305 

PIQ30601 

PIQ30602 

PIQ30603 
COQ306 

PIQ30701 

PIQ30702 

PIQ30703 
COQ307 

PIQ30801 

PIQ30802 

PIQ30803 
COQ308 

PIQ30901 

PIQ30902 

PIQ30903 
COQ309 

PIQ31001 

PIQ31002 

PIQ31003 
COQ310 

PIQ31101 

PIQ31102 

PIQ31103 
COQ311 

PIQ31201 

PIQ31202 

PIQ31203 
COQ312 

PIQ31301 

PIQ31302 PIQ31303 

COQ313 

PIQ31401 

PIQ31402 

PIQ31403 COQ314 

PIR30001 

PIR30002 

COR300 

PIR30101 PIR30102 

COR301 

PIR30201 

PIR30202 

COR302 

PIR30301 

PIR30302 

COR303 

PIR30401 

PIR30402 

PIR30403 

PIR30404 PIR30405 

PIR30406 

PIR30407 

PIR30408 

COR304 

PIR30501 

PIR30502 

PIR30503 

PIR30504 PIR30505 

PIR30506 

PIR30507 

PIR30508 

COR305 

PIR30601 

PIR30602 

PIR30603 

PIR30604 PIR30605 

PIR30606 

PIR30607 

PIR30608 

COR306 

PIR30701 PIR30702 
COR307 

PIR30801 PIR30802 
COR308 

PIR30901 PIR30902 
COR309 

PIR31001 PIR31002 
COR310 

PIR31301 

PIR31302 

COR313 

PIR31501 

PIR31502 

COR315 

PIU30001 

PIU30002 

PIU30003 

PIU30004 

PIU30005 

PIU30006 

PIU30007 

PIU30008 

COU300 

PIU30101 

PIU30102 

PIU30103 

PIU30104 

PIU30105 

PIU30106 

PIU30107 

PIU30108 PIU30109 

PIU301010 

PIU301011 

PIU301012 

PIU301013 

PIU301014 

PIU301015 

PIU301016 

COU301 

PIU30201 

PIU30202 

PIU30203 

PIU30204 PIU30205 

PIU30206 

PIU30207 

PIU30208 

COU302 

PIU30301 

PIU30302 

PIU30303 

PIU30304 

PIU30305 

PIU30306 

PIU30307 

PIU30308 

COU303 

PIU30401 

PIU30402 

PIU30403 

PIU30404 

PIU30405 

PIU30406 

PIU30407 

PIU30408 PIU30409 

PIU304010 

PIU304011 

PIU304012 

PIU304013 

PIU304014 

PIU304015 

PIU304016 

COU304 

PIM3000W33 

PIR30604 

PIU30001 

NLCOIL0A1 

PIM3000W32 

PIR30603 

PIU30002 

NLCOIL0A2 

PIM3000W31 

PIR30602 

PIU30302 

NLCOIL0B1 

PIM3000W30 

PIR30601 

PIU30301 

NLCOIL0B2 

PIC30002 

PIC30402 PIC30502 PIC30602 PIC30702 PIC30802 PIC30902 PIC31002 PIC31102 PIC31202 PIC31302 

PID30002 

PID30302 

PID30401 

PID30501 

PIM3000G 

PIM3000S3 

PIQ30502 PIQ30602 PIQ30702 PIQ30802 PIQ30902 PIQ31002 PIQ31102 PIQ31202 

PIR30101 

PIR30405 

PIR30406 

PIR30407 

PIR30408 

PIR30505 

PIR30506 

PIR30507 

PIR30508 

PIR30605 

PIR30606 

PIR30607 

PIR30608 

PIR30701 

PIR30801 

PIR31502 

PIU30003 

PIU30108 

PIU30203 

PIU30303 

PIU30408 

PIM3000W24 

PIQ31201 

PIR30404 
NLINJ1 

PIM3000W23 

PIQ30501 

PIR30401 
NLINJ2 

PIM3000W20 

PIQ30901 

PIR30501 

NLINJ3 

PIM3000W19 

PIQ31001 

PIR30502 

NLINJ4 

PIM3000W18 

PIQ30701 

PIR30504 

NLINJ5 

PIM3000W17 

PIQ31101 

PIR30402 
NLINJ6 

PIM3000W16 

PIQ30801 

PIR30503 

NLINJ7 

PIM3000W15 

PIQ30601 

PIR30403 
NLINJ8 

PIM3000W21 

PIU30103 
NLLOW1 

PIM3000W29 

PIU30401 
NLLOW2 

PIM3000W38 

PIU30101 

PIU30102 

NLLOW30DUAL 

PIM3000W34 

PIU30404 

PIU30405 

NLLOW40DUAL 

PIM3000W40 

PIU30407 
NLLOW50MAIN 

PIM3000W25 

PIU30403 
NLLOW60DIODE 

PIM3000W39 

PIU30406 
NLLOW70HIGH1 

PIM3000W37 

PIU30105 
NLLOW80HIGH2 

PIM3000W27 

PIU30107 
NLLOW9 

PIM3000W26 

PIU30402 
NLLOW10 

PIM3000W35 

PIU30104 
NLLOW11 

PIM3000W36 

PIU30106 
NLLOW12 

PID30101 PIU304014 

PID30201 PIU304010 

PID30402 PIQ31401 
PIR31302 

PID30403 

PID30503 

PIF30001 
PIQ31302 

PIQ31402 
PIR31301 

PIQ30001 PIQ30101 PIQ30201 

PIR30002 
PIR30102 

PIQ31301 
PIQ31403 

PIR31501 

PIU30201 PIU30208 

PIM3000S1 

PIU30007 

PIU30008 

NLOUT0COIL0A1 

PIM3000S2 

PIU30005 

PIU30006 

NLOUT0COIL0A2 

PIM3000S4 

PIU30305 

PIU30306 

NLOUT0COIL0B1 

PIM3000S5 

PIU30307 

PIU30308 

NLOUT0COIL0B2 

PID30001 

PIM3000W8 

PIQ30303 

NLOUT0HIGH1 

PID30301 

PIM3000S9 

PIQ30403 

NLOUT0HIGH2 

PIM3000S18 

PIQ31203 

NLOUT0INJ1 
PIM3000S16 

PIQ30503 

NLOUT0INJ2 

PIM3000S17 

PIQ30903 

NLOUT0INJ3 

PIM3000W7 

PIQ31003 

NLOUT0INJ4 

PIM3000W10 

PIQ30703 

NLOUT0INJ5 

PIM3000S15 

PIQ31103 

NLOUT0INJ6 
PIM3000W12 

PIQ30803 

NLOUT0INJ7 

PIM3000W11 

PIQ30603 

NLOUT0INJ8 

PIM3000S8 

PIU301014 
NLOUT0LOW1 

PIM3000W1 

PIU304016 
NLOUT0LOW2 

PIM3000S7 

PIU301015 

PIU301016 
NLOUT0LOW30DUAL 

PIM3000W4 

PIU304012 

PIU304013 
NLOUT0LOW40DUAL 

PID30202 

PIM3000W13 

NLOUT0LOW50MAIN 

PID30102 

PIM3000W3 

NLOUT0LOW60DIODE 

PIM3000W9 

PIQ30301 PIR30202 

PIU304011 
NLOUT0LOW70PULLUP 

PIM3000S12 

PIQ30401 PIR30302 

PIU301012 
NLOUT0LOW80PULLUP 

PIM3000S14 

PIU301010 
NLOUT0LOW9 

PIM3000W2 

PIU304015 
NLOUT0LOW10 

PIM3000S10 

PIU301013 
NLOUT0LOW11 

PIM3000S13 

PIU301011 
NLOUT0LOW12 

PIM3000W6 

PIU30207 

NLOUT0PP1 

PIM3000S6 

PIU30205 

NLOUT0PP2 
PIM3000W28 

PIR30702 

PIU30202 

NLPP1 

PIM3000W22 

PIR30802 

PIU30204 

NLPP2 

PIM3000W14 

PIR30902 

PIM3000S11 

PIQ30003 PIQ30103 PIQ30203 

PID30502 

PIU30109 

PIU30409 

PIC30401 PIC30501 PIC30601 PIC30701 PIC30801 PIC30901 PIC31001 PIC31101 PIC31201 PIC31301 

PIF30002 

PIM3000W5 

PIQ30002 PIQ30102 PIQ30202 
PIR30001 

PIU30004 

PIU30304 

PIQ30302 

PIQ30402 

PIQ31303 

PIR30201 

PIR30301 

PIR31002 

PIC30001 

PIR30901 

PIR31001 

PIU30206 

NLVCC0PP1 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One IGN8
andreika 0.1

23.04.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

R463 10
R462 10

R464 10

R461 10

R468 10

R467 10

R469 10

R466 10
IGN5V4 IGN4V5

IGN6V3

IGN7V2

IGN3V6 IGN2V7

IGN8V1

IGN1V8

OUT_IGN8 S1OUT_IGN7 S2OUT_IGN6 S3OUT_IGN5 S4OUT_IGN4 S5OUT_IGN3 S6OUT_IGN2 S7OUT_IGN1 S8

GND GVCCV9

V33V10

M460

Module:ign8/0.1

IGN1
IGN2
IGN3
IGN4
IGN5
IGN6
IGN7
IGN8

OUT_IGN1
OUT_IGN2
OUT_IGN3
OUT_IGN4
OUT_IGN5
OUT_IGN6
OUT_IGN7
OUT_IGN8

OUT_IGN7
OUT_IGN8
OUT_IGN6
OUT_IGN5
OUT_IGN3
OUT_IGN4

A13 B1 21

A24

VA_5V1

GND11

DIR2

B2 20

A35 B3 19

A46 B4 18

A57 B5 17

A68 B6 16

A79 B7 15

A810 B8 14

GND12 GND 13

VB_3.3V 24

VB_3.3V 23

OE 22

U460

SN74LVC4245APWR

C461
100n

C460
100n

V33
VCC

IGN7
IGN8
IGN6
IGN5
IGN3

OUT_IGN2
OUT_IGN1

IGN4

IGN1
IGN2

VCC

V33

PIC46001 

PIC46002 COC460 

PIC46101 

PIC46102 
COC461 

PIM4600G 

PIM4600S1 

PIM4600S2 

PIM4600S3 

PIM4600S4 

PIM4600S5 

PIM4600S6 

PIM4600S7 

PIM4600S8 

PIM4600V1 

PIM4600V2 

PIM4600V3 

PIM4600V4 

PIM4600V5 

PIM4600V6 

PIM4600V7 

PIM4600V8 

PIM4600V9 

PIM4600V10 

COM460 

PIR46101 PIR46102 
COR461 

PIR46201 PIR46202 
COR462 

PIR46301 PIR46302 
COR463 

PIR46401 PIR46402 
COR464 

PIR46601 PIR46602 
COR466 

PIR46701 PIR46702 
COR467 

PIR46801 PIR46802 
COR468 

PIR46901 PIR46902 
COR469 

PIU46001 

PIU46002 

PIU46003 

PIU46004 

PIU46005 

PIU46006 

PIU46007 

PIU46008 

PIU46009 

PIU460010 

PIU460011 

PIU460012 PIU460013 

PIU460014 

PIU460015 

PIU460016 

PIU460017 

PIU460018 

PIU460019 

PIU460020 

PIU460021 

PIU460022 

PIU460023 

PIU460024 

COU460 PIC46002 PIC46102 

PIM4600G 

PIU46002 

PIU460011 

PIU460012 PIU460013 

PIU460022 

PIM4600V8 

PIU460014 

NLIGN1 

PIM4600V7 

PIU460015 

NLIGN2 

PIM4600V6 

PIU460017 

NLIGN3 
PIM4600V5 

PIU460016 

NLIGN4 

PIM4600V4 

PIU460018 NLIGN5 

PIM4600V3 

PIU460019 

NLIGN6 

PIM4600V2 

PIU460021 

NLIGN7 

PIM4600V1 

PIU460020 

NLIGN8 

PIR46101 PIU46003 

PIR46201 PIU46006 

PIR46301 PIU46007 

PIR46401 PIU46009 

PIR46601 PIU46008 

PIR46701 PIU460010 

PIR46801 PIU46005 

PIR46901 PIU46004 

PIM4600S8 

PIR46702 

NLOUT0IGN1 

PIM4600S7 

PIR46402 

NLOUT0IGN2 

PIM4600S6 

PIR46302 

NLOUT0IGN3 
PIM4600S5 

PIR46602 

NLOUT0IGN4 

PIM4600S4 

PIR46202 NLOUT0IGN5 

PIM4600S3 

PIR46802 

NLOUT0IGN6 

PIM4600S2 

PIR46102 

NLOUT0IGN7 

PIM4600S1 

PIR46902 

NLOUT0IGN8 

PIC46101 
PIM4600V10 

PIU460023 

PIU460024 
PIC46001 

PIM4600V9 
PIU46001 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One MCU144
andreika 0.5

14.08.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

G
N

D1
2

Y102
20 MHz

D106

LED-YELLOW-0603

D105

LED-BLUE-0603

D104

LED-GREEN-0603

D103

LED-RED-0603

C139
100n

C138
4.7u

R127
10kR128

10k

C136

18p

C132

18p

D107
B5819W

V33

C140

4.7u

IN1

2

OUT 3

GND

U101AMS1117-3.3

IN1

2

OUT 3

GND

U103AP2337SA-7

C105
100n

C106
100n

VCC

VCC

C102
4.7u

C103
4.7u

V33
VBUS

V33

nReset

VCCL101

SDFL2012Q3R3KTF

GND GNDA GNDA GNDA

V5A

VCC

R124

510

R120

510

R119

510

R116

510

R123

2.2k

R122

2.2k
V33 V33

V33
LED1

LED2

LED3

LED4

I2C_SCL

D102

SRV05-4-P-T7

VBUS

R102
10k

C101
100n

AIN2

AIN1

AIN4
AIN8

AIN4
AIN3

AIN9
AIN10

AIN14
AIN11

AIN19

AIN18

AIN21

AIN7

AIN1

AIN24

AIN23

AIN13

AIN17

DIN5

AIN6

AIN22

IO8

I2C_SDA

USBP

VBUS

BOOT0

SPI3_SCK

SPI3_MOSI

IO6

CAN_RX

OUT_INJ4

USBM

OUT_INJ2

USBID

OUT_IO8

UART2_RX

SPI2_MISO

SPI2_CS

CAN_TX

SPI3_CS

IO7

SPI2_MOSI

NReset

UART2_TX

OUT_IO13

SPI3_MISO

IO5

SPI2_SCK

AIN3

AIN16

DIN1

AIN12

AIN15

DIN2

DIN3

AIN18

AIN6

AIN9

AIN10

DIN4

AIN14
AIN11

I2C_SDA I2C_SCL

BOOT1
BOOT0

X0

X1

VBAT

USBP

USBM

AIN20

AIN2

V33

VBAT

D101

B5819W
SWCLK
SWDIO

C104
4.7u 1

2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U102

MCP6004

GNDA

V5A

R107

4.7k

R101

4.7k

GNDA

A2

A4

A3

A1
GNDA

C107

100n
GNDA

IN1

2

OUT 3

GND

U111XC6206P332MRV5A

C137
4.7u

V33A

SWOUSBID

AIN8

AIN7

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U104

MCP6004

GNDA

V5A

R109

4.7k

R108

4.7k

GNDA

A9

A7

A8

A10
GNDA

C112

100n
GNDA

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U106

MCP6004

GNDA

V5A

R112

4.7k

R110

4.7k

GNDA

A18

A12

A16

A15
GNDA

C120

100n
GNDA

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U108

MCP6004

GNDA

V5A

R117

4.7k

R113

4.7k

GNDA

A6

A13

A14

A11

GNDA

C126

100n
GNDA

D1

D2

D3

D4
R125

4.7k

AIN13

andreika

v0.1

AIN17

AIN19

AIN24

DIN5

AIN21
AIN20

AIN23

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U107

MCP6004

GNDA

V5A

R115

4.7k

R111

4.7k

GNDA

D5

A19

A17

A24

GNDA
C123

100n
GNDA

1
2
3

Vdd4
12
13

5

14

9
10

Vss 116
7

8

U109

MCP6004

GNDA

V5A

R126

4.7k

R118

4.7k

GNDA

A21

A22

A20

A23
GNDA

C135

100n
GNDA

AIN22

SPI1_SCK E1

SPI1_CS1 E4

SPI1_MISO E2

SPI1_MOSI E3

SPI1_CS2 E5

CAN_VIO N1

CAN_RX N2

CAN_TX N3

UART1_TX N4UART1_RX N5

UART2_TX N6UART2_RX N7

SPI3_CS N8

SPI3_SCK N9

SPI3_MISO N10

SPI3_MOSI N11

I2C_SDA N18

I2C_SCL N19

SPI2_SCK N20

SPI2_MISO N21

SPI2_MOSI N22

SPI2_CS N23

SWCLK N25

SWDIO N26

SWO N27

VBUS N29

USB1P N30

USB1M N31

USB1ID N32

M101A

Module:mcu/0.3

OUT_IGN1 W1

OUT_IGN2 W2

OUT_IGN3 W3

OUT_IGN4 W4

OUT_IGN5 W5

OUT_IGN6 W6

OUT_IGN7 W7

OUT_IGN8 W8

OUT_IO3 E6

OUT_IO5 E7

OUT_IO1 E8

OUT_IO6 E9

OUT_IO10 E10OUT_IO9 E11

OUT_IO2 E12

OUT_IO12 E13

OUT_PWM2 E14

OUT_PWM3 E15

OUT_PWM4 E16

OUT_PWM5 E17

OUT_PWM6 E18

OUT_PWM7 E19

OUT_IO11 E20

OUT_IO7 E21

OUT_IO8 E22

OUT_IO4 E23

OUT_IO13 E24

OUT_INJ1 E25

OUT_INJ2 E26

OUT_PWM1 E27

OUT_PWM8 E28

OUT_INJ3 E29

OUT_INJ4 E30

OUT_INJ5 E31

OUT_INJ6 E32

OUT_INJ7 E33

OUT_INJ8 E34

M101B

Module:mcu/0.3

IN_D1S3

IN_D2S4

IN_D3S5

IN_D4S6

VIGNS7

IN_SENS1S8

IN_SENS2S9

IN_SENS3S10

IN_SENS4S11

IN_KNOCKS12

IN_CRANKS13

IN_VSSS14 IN_CAMS15

IN_O2SS16

IN_TPSS17

IN_CLTS18 IN_IATS19

IN_MAP1S20

IN_MAP2S21

IN_MAP3S22

IN_RES3S23

IN_AUX1S24

IN_AUX2S25

IN_AUX3S26

IN_AUX4S27

IN_RES1S28

IN_PPSS29

IN_O2S2S30

IN_RES2S31

M101C

Module:mcu/0.3

V33N16 VBAT N17

nReset N24

BOOT0 N28V5S1

GNDS2 GNDAS32 V5AS33

IGN_V5W9

IGN_V33W10

IO1 N12

IO2 N13

IO3 N14

IO4 N15

M101D

Module:mcu/0.3

AIN16

GNDA

AIN12

AIN15

IGN1

IGN3

IGN5

IGN7

IGN2

IGN4

IGN6

IGN8

OUT_IO4

OUT_INJ1

OUT_INJ3

OUT_INJ5

OUT_INJ7
OUT_INJ6

OUT_INJ8

OUT_PWM3

OUT_IO6
OUT_IO5

OUT_PWM5

OUT_PWM7

OUT_IO9

OUT_PWM1

OUT_IO12

OUT_IO7

SPI_MISO

SPI_CS1

OUT_PWM2

OUT_PWM4

OUT_PWM6

OUT_IO3

OUT_IO1

OUT_IO10

OUT_IO2

OUT_PWM8

OUT_IO11

SPI_SCK

SPI_MOSI

SPI_CS2

PC
10

11
1

PC
11

11
2

PC
12

11
3

PD
0

11
4

PD
1

11
5

PD
2

11
6

PB
8

13
9

PB
9

14
0

PF
13

53

PF
14

54

VSS 83VDD 84

PD14 85PD15 86

PG6 91PG7 92

PF618

PF719

PA135

PA236

PE21

PE32

PE43

PE54

PE65

VBAT6

PC137

PC14/OSC32_IN8

PF010

PF111

PF212

PF313

PF414

PF515

VSS16

VDD17

PF820

PF921

PF1022

PH0/OSC_IN23

PH1/OSC_OUT24

NRST25

PC026

PC127

PC2_C28

PC3_C29

VDD30

VSSA31

VREF+32

VDDA33

PA034

PA
3

37

V
SS

 / 
B

Y
PA

SS
_R

EG
38

V
D

D
39

PA
4

40

PA
5

41

PA
6

42

PA
7

43

PC
4

44

PC
5

45

PB
0

46

PB
1

47

PB
2

48

PF
11

49

PF
12

50

V
SS

51

V
D

D
52

PF
15

55

PG
0

56

PG
1

57

PE
7

58

PE
8

59

PE
9

60

V
SS

61

V
D

D
62

PE
10

63

PE
11

64

PE
12

65

PE
13

66

PE
14

67

PE
15

68

PB
10

69

PB
11

70

V
C

A
P

71

V
D

D
72

PB12 73PB13 74PB14 75PB15 76PD8 77PD9 78PD10 79PD11 80PD12 81PD13 82

PG2 87PG3 88PG4 89

PG
11

12
6

PG
12

12
7

PG
13

12
8

PG
14

12
9

V
SS

13
0

V
D

D
13

1

PG
15

13
2

PB
3

13
3

PB
4

13
4

PB
5

13
5

PB
6

13
6

PB
7

13
7

B
O

O
T0

13
8

PE
0

14
1

PE
1

14
2

PD
R

_O
N

14
3

V
D

D
14

4

PG5 90

VDD33USB / VDD 95

PC6 96PC7 97PC8 98PC9 99PA8 100PA9 101PA10 102PA11 103PA12 104PA13 105

VCAP 106VSS 107VDD 108

PA
14

10
9

PA
15

11
0

PD
3

11
7

PD
4

11
8

PD
5

11
9

V
SS

12
0

V
D

D
12

1

PD
6

12
2

PD
7

12
3

PG
9

12
4

PG
10

12
5

PG8 93

VSS 94

PC15/OSC32_OUT9

U105
STM32H743ZIT6

C113
100n

V33

C114
2.2u

C119

100n V33

C122
100n

V33

VBAT

V33A

GNDAR114
47

C130
100n

V33
C127
100n

V33

C131

2.2u

C128
100n

V33

C129
100n

V33

C121

100n

V33

V33

C110
100n

V33

C109
100n

V33

C108
100n

X0
X1

nReset

C118

100n

V33
A3

A9

A11

A7

A1

A
23

A13

A6

A
22

A12
A15

A8

A4

A10

A14

A
19

A
18

A
21

A
24

A
17

A
20

A2

A16

V
IG

N

SWO 6SWCLK 4SWDIO 2

GND5 NRESET3 VCC1
J101

TC2030-IDC-NL

D
5

*D5 is digital-only on F429! (EINT11)

SWDIO
SWO

SWCLK

DIN1

DIN3
DIN2

DIN4

R9_4

R11_4

R11_4

R9_4

R7_4

R7_4

R8_4

R8_4

R12_4

R12_4

R18_4

R18_4

I2
C

_S
C

L
I2

C
_S

D
A

SPI2_MISO
SPI2_MOSI

SPI2_SCK
SPI2_CS

USBID

USBP
USBM

SW
C

LK

SWDIO

C
A

N
_R

X
C

A
N

_T
X

U
A

R
T2

_T
X

U
A

R
T2

_R
X

SP
I_

M
O

SI
SP

I_
C

S1
SP

I_
C

S2

R103
10kVCC

SPI_MISO
R104 100

SP
I_

SC
K

R105
10k

VCC

SWOR106

100

SPI_SCK B
O

O
T0

OUT_PWM5
OUT_PWM4
OUT_PWM3
OUT_PWM2

OUT_IO12
OUT_IO2

O
U

T_
IO

9
O

U
T_

IO
10

O
U

T_
IO

6

O
U

T_
IO

1
O

U
T_

IO
5

O
U

T_
IO

3

O
U

T_
IN

J8
O

U
T_

IN
J7

O
U

T_
IN

J6

IO
8

OUT_PWM6
OUT_PWM7
OUT_IO11
OUT_IO7
OUT_IO8
OUT_IO4
OUT_IO13
OUT_INJ1
OUT_INJ2

OUT_PWM1
OUT_PWM8
OUT_INJ3
OUT_INJ4
OUT_INJ5

D
1

D
2

D
3

D
4

IO
7

IO
6

IO
5

SP
I3

_M
O

SI
SP

I3
_M

IS
O

SP
I3

_S
C

K
SP

I3
_C

S

IGN5

IGN8
IG

N
7

IG
N

6

IGN4
IGN3
IGN2

IGN1

LE
D

4

LE
D

1
LE

D
2

LE
D

3

R121

10k

nReset V33

*A20-A23 are duplicated for ADC3
*VIGN input is unprotected!

B
O

O
T1

A
21

*A20-A22 are duplicated for COMP1/2

A
20

C124
100nGNDA

1 2

Y101
32.768 kHz

C115
12p

C116
12p

VIGN

V5A

R129

10k

IGN8

IGN1

IGN7

IGN6

R130

10k

IGN2

IGN5

IGN4

IGN3

V33UART8_TX
UART8_RX

U
A

R
T8

_R
X

U
A

R
T8

_T
X

R131

0

A22 BOOT1

R132

5.1k

PIC10101 PIC10102 
COC101 

PIC10201 

PIC10202 

COC102 PIC10301 

PIC10302 
COC103 

PIC10401 

PIC10402 
COC104 

PIC10501 

PIC10502 
COC105 

PIC10601 

PIC10602 
COC106 

PIC10701 PIC10702 

COC107 

PIC10801 

PIC10802 

COC108 
PIC10901 

PIC10902 

COC109 

PIC11001 

PIC11002 

COC110 

PIC11201 PIC11202 

COC112 

PIC11301 PIC11302 
COC113 

PIC11401 PIC11402 
COC114 

PIC11501 

PIC11502 
COC115 

PIC11601 

PIC11602 
COC116 

PIC11801 PIC11802 

COC118 

PIC11901 PIC11902 

COC119 

PIC12001 PIC12002 

COC120 

PIC12101 PIC12102 

COC121 

PIC12201 PIC12202 

COC122 

PIC12301 PIC12302 
COC123 

PIC12401 PIC12402 

COC124 

PIC12601 PIC12602 
COC126 

PIC12701 

PIC12702 
COC127 

PIC12801 

PIC12802 
COC128 

PIC12901 

PIC12902 
COC129 

PIC13001 

PIC13002 

COC130 PIC13101 

PIC13102 COC131 

PIC13201 PIC13202 

COC132 

PIC13501 PIC13502 

COC135 

PIC13601 PIC13602 

COC136 

PIC13701 

PIC13702 
COC137 PIC13801 

PIC13802 
COC138 

PIC13901 

PIC13902 
COC139 

PIC14001 PIC14002 

COC140 

PID10101 PID10102 

COD101 

PID10201 

PID10202 

PID10203 PID10204 

PID10205 

PID10206 

COD102 

PID10301 PID10302 

COD103 

PID10401 PID10402 

COD104 

PID10501 PID10502 

COD105 

PID10601 PID10602 

COD106 

PID10701 
PID10702 

COD107 

PIJ10101 PIJ10102 

PIJ10103 PIJ10104 

PIJ10105 PIJ10106 

COJ101 

PIJ10201 PIJ10202 

COJ102 

PIL10101 PIL10102 

COL101 

PIM1010E1 

PIM1010E2 

PIM1010E3 

PIM1010E4 

PIM1010E5 

PIM1010N1 

PIM1010N2 

PIM1010N3 

PIM1010N4 

PIM1010N5 

PIM1010N6 

PIM1010N7 

PIM1010N8 

PIM1010N9 

PIM1010N10 

PIM1010N11 

PIM1010N18 

PIM1010N19 

PIM1010N20 

PIM1010N21 

PIM1010N22 

PIM1010N23 

PIM1010N25 

PIM1010N26 

PIM1010N27 

PIM1010N29 

PIM1010N30 

PIM1010N31 

PIM1010N32 

COM101A 

PIM1010E6 

PIM1010E7 

PIM1010E8 

PIM1010E9 

PIM1010E10 

PIM1010E11 

PIM1010E12 

PIM1010E13 

PIM1010E14 

PIM1010E15 

PIM1010E16 

PIM1010E17 

PIM1010E18 

PIM1010E19 

PIM1010E20 

PIM1010E21 

PIM1010E22 

PIM1010E23 

PIM1010E24 

PIM1010E25 

PIM1010E26 

PIM1010E27 

PIM1010E28 

PIM1010E29 

PIM1010E30 

PIM1010E31 

PIM1010E32 

PIM1010E33 

PIM1010E34 

PIM1010W1 

PIM1010W2 

PIM1010W3 

PIM1010W4 

PIM1010W5 

PIM1010W6 

PIM1010W7 

PIM1010W8 

COM101B 

PIM1010S3 

PIM1010S4 

PIM1010S5 

PIM1010S6 

PIM1010S7 

PIM1010S8 

PIM1010S9 

PIM1010S10 

PIM1010S11 

PIM1010S12 

PIM1010S13 

PIM1010S14 

PIM1010S15 

PIM1010S16 

PIM1010S17 

PIM1010S18 

PIM1010S19 

PIM1010S20 

PIM1010S21 

PIM1010S22 

PIM1010S23 

PIM1010S24 

PIM1010S25 

PIM1010S26 

PIM1010S27 

PIM1010S28 

PIM1010S29 

PIM1010S30 

PIM1010S31 

COM101C 

PIM1010N12 

PIM1010N13 

PIM1010N14 

PIM1010N15 

PIM1010N16 PIM1010N17 

PIM1010N24 

PIM1010N28 

PIM1010S1 

PIM1010S2 

PIM1010S32 

PIM1010S33 

PIM1010W9 

PIM1010W10 

COM101D 

PIR10101 

PIR10102 

PIR10103 

PIR10104 PIR10105 

PIR10106 

PIR10107 

PIR10108 

COR101 

PIR10201 

PIR10202 
COR102 

PIR10301 PIR10302 
COR103 PIR10401 

PIR10402 

COR104 

PIR10501 

PIR10502 

COR105 

PIR10601 PIR10602 

COR106 

PIR10701 

PIR10702 

PIR10703 

PIR10704 PIR10705 

PIR10706 

PIR10707 

PIR10708 

COR107 

PIR10801 

PIR10802 

PIR10803 

PIR10804 PIR10805 

PIR10806 

PIR10807 

PIR10808 

COR108 

PIR10901 

PIR10902 

PIR10903 

PIR10904 PIR10905 

PIR10906 

PIR10907 

PIR10908 

COR109 

PIR11001 

PIR11002 

PIR11003 

PIR11004 PIR11005 

PIR11006 

PIR11007 

PIR11008 

COR110 

PIR11101 

PIR11102 

PIR11103 

PIR11104 PIR11105 

PIR11106 

PIR11107 

PIR11108 

COR111 

PIR11201 

PIR11202 

PIR11203 

PIR11204 PIR11205 

PIR11206 

PIR11207 

PIR11208 

COR112 

PIR11301 

PIR11302 

PIR11303 

PIR11304 PIR11305 

PIR11306 

PIR11307 

PIR11308 

COR113 

PIR11401 PIR11402 

COR114 

PIR11501 

PIR11502 

PIR11503 

PIR11504 PIR11505 

PIR11506 

PIR11507 

PIR11508 

COR115 

PIR11601 PIR11602 

COR116 

PIR11701 

PIR11702 

PIR11703 

PIR11704 PIR11705 

PIR11706 

PIR11707 

PIR11708 

COR117 

PIR11801 

PIR11802 

PIR11803 

PIR11804 PIR11805 

PIR11806 

PIR11807 

PIR11808 

COR118 

PIR11901 PIR11902 

COR119 

PIR12001 PIR12002 

COR120 

PIR12101 PIR12102 

COR121 

PIR12201 PIR12202 

COR122 
PIR12301 PIR12302 

COR123 

PIR12401 PIR12402 

COR124 

PIR12501 

PIR12502 

PIR12503 

PIR12504 PIR12505 

PIR12506 

PIR12507 

PIR12508 

COR125 

PIR12601 

PIR12602 

PIR12603 

PIR12604 PIR12605 

PIR12606 

PIR12607 

PIR12608 

COR126 

PIR12701 

PIR12702 
COR127 

PIR12801 

PIR12802 
COR128 

PIR12901 

PIR12902 

PIR12903 

PIR12904 PIR12905 

PIR12906 

PIR12907 

PIR12908 

COR129 
PIR13001 

PIR13002 

PIR13003 

PIR13004 PIR13005 

PIR13006 

PIR13007 

PIR13008 

COR130 
PIR13101 PIR13102 

COR131 

PIR13201 PIR13202 

COR132 

PIU10101 

PIU10102 

PIU10103 

COU101 

PIU10201 

PIU10202 

PIU10203 

PIU10204 

PIU10205 

PIU10206 

PIU10207 

PIU10208 

PIU10209 

PIU102010 

PIU102011 

PIU102012 

PIU102013 

PIU102014 

COU102 

PIU10301 

PIU10302 

PIU10303 

COU103 

PIU10401 

PIU10402 

PIU10403 

PIU10404 

PIU10405 

PIU10406 

PIU10407 

PIU10408 

PIU10409 

PIU104010 

PIU104011 

PIU104012 

PIU104013 

PIU104014 

COU104 

PIU10501 

PIU10502 

PIU10503 

PIU10504 

PIU10505 

PIU10506 

PIU10507 

PIU10508 

PIU10509 

PIU105010 

PIU105011 

PIU105012 

PIU105013 

PIU105014 

PIU105015 

PIU105016 

PIU105017 

PIU105018 

PIU105019 

PIU105020 

PIU105021 

PIU105022 

PIU105023 

PIU105024 

PIU105025 

PIU105026 

PIU105027 

PIU105028 

PIU105029 

PIU105030 

PIU105031 

PIU105032 

PIU105033 

PIU105034 

PIU105035 

PIU105036 

PIU105037 PIU105038 PIU105039 PIU105040 PIU105041 PIU105042 PIU105043 PIU105044 PIU105045 PIU105046 PIU105047 PIU105048 PIU105049 PIU105050 PIU105051 PIU105052 PIU105053 PIU105054 PIU105055 PIU105056 PIU105057 PIU105058 PIU105059 PIU105060 PIU105061 PIU105062 PIU105063 PIU105064 PIU105065 PIU105066 PIU105067 PIU105068 PIU105069 PIU105070 PIU105071 PIU105072 

PIU105073 

PIU105074 

PIU105075 

PIU105076 

PIU105077 

PIU105078 

PIU105079 

PIU105080 

PIU105081 

PIU105082 

PIU105083 

PIU105084 

PIU105085 

PIU105086 

PIU105087 

PIU105088 

PIU105089 

PIU105090 

PIU105091 

PIU105092 

PIU105093 

PIU105094 

PIU105095 

PIU105096 

PIU105097 

PIU105098 

PIU105099 

PIU1050100 

PIU1050101 

PIU1050102 

PIU1050103 

PIU1050104 

PIU1050105 

PIU1050106 

PIU1050107 

PIU1050108 

PIU1050109 PIU1050110 PIU1050111 PIU1050112 PIU1050113 PIU1050114 PIU1050115 PIU1050116 PIU1050117 PIU1050118 PIU1050119 PIU1050120 PIU1050121 PIU1050122 PIU1050123 PIU1050124 PIU1050125 PIU1050126 PIU1050127 PIU1050128 PIU1050129 PIU1050130 PIU1050131 PIU1050132 PIU1050133 PIU1050134 PIU1050135 PIU1050136 PIU1050137 PIU1050138 PIU1050139 PIU1050140 PIU1050141 PIU1050142 PIU1050143 PIU1050144 

COU105 

PIU10601 

PIU10602 

PIU10603 

PIU10604 

PIU10605 

PIU10606 

PIU10607 

PIU10608 

PIU10609 

PIU106010 

PIU106011 

PIU106012 

PIU106013 

PIU106014 

COU106 

PIU10701 

PIU10702 

PIU10703 

PIU10704 

PIU10705 

PIU10706 

PIU10707 

PIU10708 

PIU10709 

PIU107010 

PIU107011 

PIU107012 

PIU107013 

PIU107014 

COU107 

PIU10801 

PIU10802 

PIU10803 

PIU10804 

PIU10805 

PIU10806 

PIU10807 

PIU10808 

PIU10809 

PIU108010 

PIU108011 

PIU108012 

PIU108013 

PIU108014 

COU108 

PIU10901 

PIU10902 

PIU10903 

PIU10904 

PIU10905 

PIU10906 

PIU10907 

PIU10908 

PIU10909 

PIU109010 

PIU109011 

PIU109012 

PIU109013 

PIU109014 

COU109 

PIU11101 

PIU11102 

PIU11103 

COU111 

PIY10101 PIY10102 

PIY10103 

COY101 

PIY10201 
PIY10202 PIY10203 

COY102 

PIR10107 

PIR10108 

PIU105013 
NLA1 

PIR10707 

PIR10708 

PIU105014 
NLA2 

PIR10105 

PIR10106 

PIU105015 
NLA3 

PIR10705 

PIR10706 

PIU105018 
NLA4 

PIR11105 

PIR11106 

PIU105019 
NLA6 

PIR10907 

PIR10908 

PIU105021 
NLA7 

PIR10905 

PIR10906 

PIU105020 
NLA8 

PIR10805 

PIR10806 

PIU105026 
NLA9 

PIR10807 

PIR10808 

PIU105027 
NLA10 

PIR11305 

PIR11306 

PIU105028 
NLA11 

PIR11207 

PIR11208 

PIU105035 
NLA12 

PIR11707 

PIR11708 

PIU105034 
NLA13 

PIR11705 

PIR11706 

PIU105029 
NLA14 

PIR11007 

PIR11008 

PIU105036 
NLA15 

PIR11205 

PIR11206 

PIU105022 
NLA16 

PIR11307 

PIR11308 

PIU105040 

NLA17 

PIR11005 

PIR11006 

PIU105037 

NLA18 

PIR11507 

PIR11508 

PIU105042 

NLA19 

PIR11805 

PIR11806 

PIU105043 PIU105064 

NLA20 

PIR12605 

PIR12606 

PIU105044 PIU105060 

NLA21 

PIR12607 

PIR12608 

PIR13102 

PIU105045 

NLA22 

PIR11807 

PIR11808 

PIU105046 

NLA23 

PIR11107 

PIR11108 

PIR13201 

PIU105047 

NLA24 

PIM1010S8 

PIU10203 

NLAIN1 

PIM1010S9 

PIU10205 

NLAIN2 

PIM1010S10 

PIU102012 

NLAIN3 
PIM1010S11 

PIU102010 

NLAIN4 

PIM1010S12 

PIU107012 

NLAIN6 

PIM1010S28 

PIU104010 

NLAIN7 

PIM1010S23 

PIU104012 

NLAIN8 

PIM1010S20 

PIU10405 

NLAIN9 

PIM1010S21 

PIU10403 

NLAIN10 

PIM1010S18 

PIU10805 

NLAIN11 

PIM1010S30 

PIU106010 

NLAIN12 
PIM1010S16 

PIU108010 

NLAIN13 

PIM1010S19 

PIU108012 

NLAIN14 

PIM1010S22 

PIU10603 

NLAIN15 

PIM1010S31 

PIU106012 

NLAIN16 

PIM1010S17 

PIU10803 

NLAIN17 

PIM1010S29 

PIU10605 

NLAIN18 

PIM1010S15 

PIU107010 

NLAIN19 

PIM1010S27 

PIU109012 
NLAIN20 

PIM1010S25 

PIU10905 
NLAIN21 

PIM1010S26 

PIU109010 
NLAIN22 

PIM1010S24 

PIU10903 
NLAIN23 

PIM1010S13 

PIU10703 

NLAIN24 

PIM1010N28 

PIR12702 

PIU1050138 

NLBOOT0 

PIR12802 PIR13101 

PIU105048 

NLBOOT1 

PIM1010N2 

PIU1050114 
NLCAN0RX 

PIM1010N3 

PIU1050115 
NLCAN0TX 

PIR12505 

PIU105065 

NLD1 

PIR12506 

PIU105066 

NLD2 

PIR12507 

PIU105067 

NLD3 

PIR12508 

PIU105068 

NLD4 

PIR11505 

PIR11506 

PIU105049 

NLD5 

PIM1010S3 

PIR12504 
NLDIN1 

PIM1010S4 

PIR12503 
NLDIN2 

PIM1010S5 

PIR12502 
NLDIN3 

PIM1010S6 

PIR12501 
NLDIN4 

PIM1010S14 

PIU10705 

NLDIN5 
PIC10101 

PIC10201 PIC10301 PIC10401 

PIC10502 PIC10602 

PIC10801 PIC10901 
PIC11001 

PIC11301 

PIC11402 

PIC11501 PIC11601 

PIC11801 

PIC11901 

PIC12101 

PIC12201 

PIC12701 
PIC12801 PIC12901 PIC13001 PIC13101 

PIC13201 

PIC13601 

PIC13701 

PIC14001 

PID10202 

PIJ10105 

PIJ10201 

PIM1010S2 

PIR10201 

PIR12701 
PIR12801 

PIR12905 

PIR12906 

PIR12907 

PIR12908 

PIR13005 

PIR13006 

PIR13007 

PIR13008 

PIU10102 
PIU10302 

PIU105016 

PIU105038 PIU105051 PIU105061 

PIU105083 

PIU105094 

PIU1050107 

PIU1050120 PIU1050130 

PIU11102 

PIC10701 

PIC11201 

PIC12001 

PIC12301 

PIC12401 

PIC12601 

PIC13501 

PIC13802 PIC13902 
PIJ10202 

PIM1010S32 

PIR10102 

PIR10103 

PIR10702 

PIR10703 

PIR10802 

PIR10803 

PIR10902 

PIR10903 

PIR11002 

PIR11003 

PIR11102 

PIR11103 

PIR11202 

PIR11203 

PIR11302 

PIR11303 

PIR11502 

PIR11503 

PIR11702 

PIR11703 

PIR11802 

PIR11803 

PIR12602 

PIR12603 

PIU102011 

PIU104011 

PIU105031 

PIU106011 

PIU107011 

PIU108011 

PIU109011 

PIM1010N19 

PIR12301 

PIU105069 

NLI2C0SCL 

PIM1010N18 

PIR12201 

PIU105070 

NLI2C0SDA 

PIM1010W1 

PIR13001 

PIU10507 
NLIGN1 

PIM1010W2 

PIR13002 

PIU10504 
NLIGN2 

PIM1010W3 

PIR13003 

PIU10503 
NLIGN3 

PIM1010W4 

PIR13004 

PIU10502 
NLIGN4 

PIM1010W5 

PIR12901 

PIU10501 
NLIGN5 

PIM1010W6 

PIR12902 

PIU1050139 
NLIGN6 

PIM1010W7 

PIR12903 

PIU1050140 
NLIGN7 

PIM1010W8 

PIR12904 

PIU10505 
NLIGN8 

PIM1010N12 

PIU1050118 
NLIO5 

PIM1010N13 

PIU1050123 
NLIO6 

PIM1010N14 

PIU1050125 
NLIO7 

PIM1010N15 

PIU1050124 
NLIO8 

PIR11602 PIU105056 NLLED1 

PIR11902 

PIU105057 
NLLED2 

PIR12002 

PIU105058 

NLLED3 

PIR12402 

PIU105059 

NLLED4 

PIC11401 PIU1050106 PIC11502 
PIU10508 

PIY10101 PIC11602 PIU10509 PIY10102 

PIC12402 

PIR11402 PIU105032 

PIC13102 

PIU105071 

PID10206 

PID10302 PIR11601 

PID10402 PIR11901 

PID10502 PIR12001 

PID10602 PIR12401 

PIR10101 

PIU10201 

PIU10202 

PIR10104 

PIU102013 

PIU102014 

PIR10402 

PIU1050134 
PIR10701 

PIU10206 

PIU10207 

PIR10704 

PIU10208 

PIU10209 

PIR10801 

PIU10401 

PIU10402 

PIR10901 

PIU10408 

PIU10409 

PIR11001 

PIU10601 

PIU10602 

PIR11101 

PIR13202 

PIU10701 

PIU10702 

PIR11104 

PIU107013 

PIU107014 

PIR11201 

PIU10608 

PIU10609 

PIR11301 

PIU10801 

PIU10802 

PIR11501 

PIU10708 

PIU10709 

PIR11504 

PIU10706 

PIU10707 

PIR11701 

PIU10808 

PIU10809 
PIR11801 

PIU10901 

PIU10902 

PIR11804 

PIU109013 

PIU109014 

PIR12601 

PIU10908 

PIU10909 

PIR12604 

PIU10906 

PIU10907 

PIU105010 

PIU105011 

PIU105012 

PIU105055 PIU105063 

PIU105077 

PIU1050132 

PIY10103 

PIY10203 

PIJ10103 

PIM1010N24 

PIR12102 

PIU105025 
NLnReset 

NLNReset 

PIM1010E25 

PIU105092 
NLOUT0INJ1 

PIM1010E26 

PIU105093 
NLOUT0INJ2 

PIM1010E29 

PIU105080 
NLOUT0INJ3 

PIM1010E30 

PIU105079 
NLOUT0INJ4 

PIM1010E31 

PIU105078 
NLOUT0INJ5 

PIM1010E32 

PIU105050 

NLOUT0INJ6 

PIM1010E33 

PIU105053 

NLOUT0INJ7 

PIM1010E34 

PIU105054 

NLOUT0INJ8 

PIM1010E8 

PIU1050117 
NLOUT0IO1 

PIM1010E12 

PIU1050101 
NLOUT0IO2 

PIM1010E6 

PIU1050129 
NLOUT0IO3 

PIM1010E23 

PIU105090 
NLOUT0IO4 

PIM1010E7 

PIU1050116 
NLOUT0IO5 

PIM1010E9 

PIU1050126 
NLOUT0IO6 

PIM1010E21 

PIU105088 
NLOUT0IO7 

PIM1010E22 

PIU105089 
NLOUT0IO8 

PIM1010E11 

PIU1050128 
NLOUT0IO9 

PIM1010E10 

PIU1050127 
NLOUT0IO10 

PIM1010E20 

PIU105087 
NLOUT0IO11 

PIM1010E13 

PIU1050100 
NLOUT0IO12 

PIM1010E24 

PIU105091 
NLOUT0IO13 

PIM1010E27 

PIU105082 
NLOUT0PWM1 

PIM1010E14 

PIU105096 
NLOUT0PWM2 

PIM1010E15 

PIU105097 
NLOUT0PWM3 

PIM1010E16 

PIU105098 
NLOUT0PWM4 

PIM1010E17 

PIU105099 
NLOUT0PWM5 

PIM1010E18 

PIU105085 
NLOUT0PWM6 

PIM1010E19 

PIU105086 
NLOUT0PWM7 

PIM1010E28 

PIU105081 
NLOUT0PWM8 

PIR10804 

PIU10406 

PIU10407 
NLR704 

PIR10904 

PIU104013 

PIU104014 

NLR804 

PIR11004 

PIU10606 

PIU10607 

NLR904 

PIR11204 

PIU106013 

PIU106014 

NLR1104 

PIR11304 

PIU10806 

PIU10807 
NLR1204 

PIR11704 

PIU108013 

PIU108014 

NLR1804 

PIM1010N23 

PIU105073 
NLSPI20CS 

PIM1010N21 

PIU105075 
NLSPI20MISO 

PIM1010N22 

PIU105076 
NLSPI20MOSI 

PIM1010N20 

PIU105074 
NLSPI20SCK 

PIM1010N8 

PIU1050110 
NLSPI30CS 

PIM1010N10 

PIU1050112 
NLSPI30MISO 

PIM1010N11 

PIU1050113 
NLSPI30MOSI 

PIM1010N9 

PIU1050111 
NLSPI30SCK 

PIM1010E4 

PIU1050136 
NLSPI0CS1 

PIM1010E5 

PIU1050137 
NLSPI0CS2 

PIM1010E2 

PIR10401 
NLSPI0MISO 

PIM1010E3 

PIR10302 

PIU1050135 
NLSPI0MOSI 

PIM1010E1 

PIR10502 
PIR10601 

PIU1050133 
NLSPI0SCK 

PIJ10104 

PIM1010N25 

PIU1050109 
NLSWCLK 

PIJ10102 

PIM1010N26 

PIU1050105 
NLSWDIO 

PIJ10106 

PIM1010N27 

PIR10602 
NLSWO 

PIM1010N7 

PIU1050122 
NLUART20RX 

PIM1010N6 

PIU1050119 
NLUART20TX 

PIM1010N5 

PIU1050141 
NLUART80RX 

PIM1010N4 

PIU1050142 
NLUART80TX 

PID10204 

PIM1010N32 

PIU1050102 

NLUSBID 

PID10201 

PIM1010N31 

PIU1050103 

NLUSBM 

PID10203 

PIM1010N30 

PIU1050104 

NLUSBP 

PIC10702 

PIC11202 

PIC12002 

PIC12302 

PIC12602 

PIC13502 

PIC13801 PIC13901 PIL10102 

PIM1010S33 

PIU10204 

PIU10404 

PIU10604 

PIU10704 

PIU10804 

PIU10904 

PIU11101 

PIC10102 
PIC10302 PIC10402 

PIC10802 PIC10902 
PIC11002 

PIC11302 

PIC11802 

PIC11902 

PIC12102 

PIC12202 

PIC12702 
PIC12802 PIC12902 PIC13002 

PID10301 

PID10401 

PID10501 

PID10601 

PID10702 

PIJ10101 

PIM1010N1 

PIM1010N16 

PIM1010W10 

PIR12101 

PIR12202 PIR12302 

PIU10103 

PIU105017 

PIU105030 

PIU105039 PIU105052 PIU105062 PIU105072 

PIU105084 

PIU105095 

PIU1050108 

PIU1050121 PIU1050131 PIU1050143 PIU1050144 

PIC13702 

PIR11401 

PIU105033 

PIU11103 

PIC14002 

PID10701 

PIM1010N17 

PIU10506 
NLVBAT 

PIC10501 

PID10102 

PID10205 

PIM1010N29 

PIR10202 
PIU10301 

NLVBUS 

PIC10202 

PIC10601 

PID10101 

PIL10101 

PIM1010S1 

PIM1010W9 

PIR10301 

PIR10501 

PIU10101 

PIU10303 

PIM1010S7 

PIU105041 

NLVIGN 
PIC13202 

PIU105023 

PIY10202 

NLX0 

PIC13602 

PIU105024 

PIY10201 

NLX1 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1

Hellen-One Platform
rusEFI EMS

https://rusefi.com/s/hellen72
1

Hellen-One SD-Card
andreika 0.1

02.03.2021

Title:

Size: Author:

Date:

Revision:

Sheet of
A3

SW3

SW2
SW1

2SPI_ISPI_I 3GNDGND 4VCCVCC 5SPI_SCKSPI_SCK 6GNDGND 7SPI_OSPI_O

9

1CSCS

8

J450

Molex MicroSD 47219-2001

GND

GND

SD_CS
SD_MOSI

SD_SCK

SD_MISO

V33

R450
33k

C450
22u

C451
22u

V33 V1

GND V2GND V3SD_CSV4 SD_MOSIV5

SD_SCKV6

SD_MISOV7

GND G

M450

Module:sd/0.1
GND

SD_CS
SD_MOSI

SD_SCK
SD_MISO

V33

PIC45001 PIC45002 COC450 PIC45101 PIC45102 COC451 PIJ45001 PIJ45002 PIJ45003 PIJ45004 PIJ45005 PIJ45006 PIJ45007 PIJ45008 PIJ45009 PIJ4500SW1 PIJ4500SW2 PIJ4500SW3 COJ450 PIM4500G PIM4500V1 PIM4500V2 PIM4500V3 PIM4500V4 PIM4500V5 PIM4500V6 PIM4500V7 COM450 PIR45001 PIR45002 COR450 PIC45002 PIC45102 PIJ45003 PIJ45006 PIM4500G PIM4500V2 PIM4500V3 PIJ45008 PIJ45009 PIJ4500SW1 PIJ4500SW2 PIJ4500SW3 PIJ45001 PIM4500V4 NLSD0CS PIJ45007 PIM4500V7 PIR45001 NLSD0MISO PIJ45002 PIM4500V5 NLSD0MOSI PIJ45005 PIM4500V6 NLSD0SCK PIC45001 PIC45101 PIJ45004 PIM4500V1 PIR45002 


	power12-schematic("All Documents",Physical)
	hellen1-power12.SchDoc(hellen1-power12)
	Components
	C410
	C410-1
	C410-2

	C411
	C411-1
	C411-2

	C412
	C412-1
	C412-2

	C413
	C413-1
	C413-2

	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

	F410
	F410-1
	F410-2

	M410
	M410-E1
	M410-E2
	M410-S1
	M410-V1
	M410-V2
	M410-V3
	M410-V4
	M410-V5

	R410
	R410-1
	R410-2

	R411
	R411-1
	R411-2

	R413
	R413-1
	R413-2

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


	Nets
	GND
	Pins
	C410-2
	C411-2
	C412-2
	C413-2
	D410-2
	D411-3
	D418-2
	M410-S1
	R413-2
	U410-2


	IN_VIGN
	Pins
	D417-2
	M410-V3
	R411-1

	NetLabels
	IN_VIGN
	IN_VIGN


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


	NetD411_1
	Pins
	D411-1


	NetD411_2
	Pins
	D411-2
	D412-2
	R410-2


	NetD416_2
	Pins
	D416-2
	F410-2


	NetU410_4
	Pins
	U410-4


	V5
	Pins
	D413-2
	M410-E1


	V12
	Pins
	D416-1
	D417-1
	M410-V1


	V12_PERM
	Pins
	M410-V4
	R410-1


	V12_RAW
	Pins
	D418-1
	F410-1
	M410-E2


	VBAT
	Pins
	C410-1
	C412-1
	D414-1
	M410-V2
	U410-5

	NetLabels
	VBAT
	VBAT
	VBAT


	VIGN
	Pins
	C411-1
	D410-1
	D414-2
	M410-V5
	R411-2
	R413-1

	NetLabels
	VIGN
	VIGN





	can-schematic("All Documents",Physical)
	hellen1-can.SchDoc(hellen1-can)
	Components
	C430
	C430-1
	C430-2

	C431
	C431-1
	C431-2

	D430
	D430-1
	D430-2
	D430-3

	M430
	M430-E1
	M430-S1
	M430-S2
	M430-V1
	M430-V2
	M430-V5
	M430-V6

	R430
	R430-1
	R430-2

	U430
	U430-1
	U430-2
	U430-3
	U430-4
	U430-5
	U430-6
	U430-7
	U430-8


	Nets
	CAN_RX
	Pins
	M430-V6
	U430-4

	NetLabels
	CAN_RX
	CAN_RX


	CAN_TX
	Pins
	M430-V5
	U430-1

	NetLabels
	CAN_TX
	CAN_TX


	CAN_VIO
	Pins
	C430-1
	M430-V2
	U430-5

	NetLabels
	CAN_VIO
	CAN_VIO


	CANH
	Pins
	D430-1
	M430-S2
	R430-1
	U430-7

	NetLabels
	CANH
	CANH
	CANH


	CANL
	Pins
	D430-2
	M430-S1
	R430-2
	U430-6

	NetLabels
	CANL
	CANL
	CANL


	GND
	Pins
	C430-2
	C431-2
	D430-3
	M430-E1
	U430-2
	U430-8


	V5
	Pins
	C431-1
	M430-V1
	U430-3





	power5-schematic("All Documents",Physical)
	hellen1-power5.SchDoc(hellen1-power5)
	Components
	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

	D420
	D420-1
	D420-2

	D421
	D421-1
	D421-2

	L420
	L420-1
	L420-2

	L421
	L421-1
	L421-2

	M420
	M420-G
	M420-V1
	M420-V2

	R420
	R420-1
	R420-2

	R421
	R421-1
	R421-2

	R422
	R422-1
	R422-2

	R423
	R423-1
	R423-2

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


	Nets
	GND
	Pins
	C421-2
	C422-2
	C423-2
	C424-1
	C425-2
	C426-2
	C427-2
	C428-2
	D420-2
	D421-2
	M420-G
	R421-2
	R423-2
	U420-7
	U420-9


	NetC420_1
	Pins
	C420-1
	U420-1


	NetC420_2
	Pins
	C420-2
	D420-1
	L421-1
	U420-8


	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


	NetR421_1
	Pins
	R421-1
	U420-4


	V5
	Pins
	C425-1
	C426-1
	C429-2
	D421-1
	L421-2
	M420-V2
	R422-1


	V12
	Pins
	L420-1
	M420-V1
	R420-1





	vr-schematic("All Documents",Physical)
	hellen1-vr.SchDoc(hellen1-vr)
	Components
	C700
	C700-1
	C700-2

	C701
	C701-1
	C701-2

	C702
	C702-1
	C702-2

	C703
	C703-1
	C703-2

	D700
	D700-1
	D700-2

	D701
	D701-1
	D701-2

	M700
	M700-E1
	M700-E2
	M700-E3
	M700-E4
	M700-G
	M700-N1
	M700-W1
	M700-W2

	R700
	R700-1
	R700-2

	R701
	R701-1
	R701-2

	R702
	R702-1
	R702-2

	R703
	R703-1
	R703-2

	R704
	R704-1
	R704-2

	R705
	R705-1
	R705-2

	R706
	R706-1
	R706-2

	R707
	R707-1
	R707-2

	R708
	R708-1
	R708-2

	R709
	R709-1
	R709-2

	R710
	R710-1
	R710-2

	R711
	R711-1
	R711-2

	U700
	U700-1
	U700-2
	U700-3
	U700-4
	U700-5
	U700-6
	U700-7
	U700-8
	U700-9
	U700-10
	U700-11
	U700-12
	U700-13
	U700-14
	U700-15
	U700-16


	Nets
	GND
	Pins
	C701-2
	C702-2
	M700-G
	U700-1
	U700-3
	U700-6
	U700-8
	U700-11
	U700-12
	U700-13


	IN_VR1+
	Pins
	M700-E2
	R702-2

	NetLabels
	IN_VR1+
	IN_VR1+


	IN_VR1-
	Pins
	M700-E1
	R705-2

	NetLabels
	IN_VR1-
	IN_VR1-


	IN_VR2+
	Pins
	M700-E3
	R710-2

	NetLabels
	IN_VR2+
	IN_VR2+


	IN_VR2-
	Pins
	M700-E4
	R707-2

	NetLabels
	IN_VR2-
	IN_VR2-


	NetC700_1
	Pins
	C700-1
	R703-1
	R704-1
	U700-15


	NetC700_2
	Pins
	C700-2
	R704-2
	R706-1
	U700-16


	NetC703_1
	Pins
	C703-1
	R708-1
	R709-1
	U700-9


	NetC703_2
	Pins
	C703-2
	R709-2
	R711-1
	U700-10


	NetD700_1
	Pins
	D700-1
	R700-2


	NetD701_1
	Pins
	D701-1
	R701-2


	NetR702_1
	Pins
	R702-1
	R703-2


	NetR705_1
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	R304
	R304-1
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	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

	R313
	R313-1
	R313-2

	R315
	R315-1
	R315-2

	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
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	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
	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
	R307-1
	R308-1
	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


	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
	M300-W6
	U302-7

	NetLabels
	OUT_PP1
	OUT_PP1


	OUT_PP2
	Pins
	M300-S6
	U302-5

	NetLabels
	OUT_PP2
	OUT_PP2


	PP1
	Pins
	M300-W28
	R307-2
	U302-2

	NetLabels
	PP1
	PP1
	PP1


	PP2
	Pins
	M300-W22
	R308-2
	U302-4

	NetLabels
	PP2
	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





	ign8-schematic("All Documents",Physical)
	hellen1-ign8.SchDoc(hellen1-ign8)
	Components
	C460
	C460-1
	C460-2
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	C461-1
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	R462
	R462-1
	R462-2

	R463
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	R464
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	R466
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	R466-2

	R467
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	R468
	R468-1
	R468-2

	R469
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	U460
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	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





	mcu144-schematic("All Documents",Physical)
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	C105
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	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C108
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	C109
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	C110
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	C112
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	C113
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	C113-2

	C114
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	C115
	C115-1
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	C116
	C116-1
	C116-2

	C118
	C118-1
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	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C121
	C121-1
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	C122
	C122-1
	C122-2

	C123
	C123-1
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	C124
	C124-1
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	C126
	C126-1
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	C127
	C127-1
	C127-2

	C128
	C128-1
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	C129
	C129-1
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	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C132
	C132-1
	C132-2

	C135
	C135-1
	C135-2

	C136
	C136-1
	C136-2

	C137
	C137-1
	C137-2

	C138
	C138-1
	C138-2

	C139
	C139-1
	C139-2

	C140
	C140-1
	C140-2

	D101
	D101-1
	D101-2

	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
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	J101-1
	J101-2
	J101-3
	J101-4
	J101-5
	J101-6

	J102
	J102-1
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	L101
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	M101-E5
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	M101-N20
	M101-N21
	M101-N22
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	M101-S9
	M101-S10
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	M101-S19
	M101-S20
	M101-S21
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	M101-S25
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	M101-S31

	M101D
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	R102-1
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	R103-1
	R103-2

	R104
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	R106-1
	R106-2

	R107
	R107-1
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	R109-5
	R109-6
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	R115
	R115-1
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	R115-7
	R115-8
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	R117-3
	R117-4
	R117-5
	R117-6
	R117-7
	R117-8
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	R118-1
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	R118-3
	R118-4
	R118-5
	R118-6
	R118-7
	R118-8

	R119
	R119-1
	R119-2

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

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

	R126
	R126-1
	R126-2
	R126-3
	R126-4
	R126-5
	R126-6
	R126-7
	R126-8

	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

	R132
	R132-1
	R132-2

	U101
	U101-1
	U101-2
	U101-3

	U102
	U102-1
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	Pins
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	U105-6
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	D101-2
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	U103-1
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	VBUS
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	C106-1
	D101-1
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	R103-1
	R105-1
	U101-1
	U103-3
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	Pins
	M101-S7
	U105-41
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	VIGN


	X0
	Pins
	C132-2
	U105-23
	Y102-2

	NetLabels
	X0
	X0


	X1
	Pins
	C136-2
	U105-24
	Y102-1

	NetLabels
	X1
	X1
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