i I 2 [ 3 I 4 I 5 I 6 I 7 I 8 [ 9 [ 10 I 11 I

s —a0UT_IGNL Mcu
777777777777777777 0UT7|GN3 OUT*‘GNz
I Bus typesjl S IoN.—{OOUT_IGN3
| General purpose bus — | OUT_IGNS KJOUT_IGN4
| Ignition | M2 OUT_IGNG fJOUT_IGN5 r 777777777777777777777777777777777777 ]
: Injection & LS—outputs | Module—ign8—-0.2 o KQOUT_IGN6 | |
Analog inputs (sensors) | + CAN+ !
' Discrete inputs I oND —E—6ND vcc‘% +5VA CAN- A : e d 7 |
| | N 194 Low—sid V3322 >13.3VA | S |
b ~ ’ AN | I
~OULINEL byours INL INJ1 S8 louT iGNt IGNL | Y8 MCU_INJL MCU_INJA i |
OUT_INJ2 T INJ2 S7 V7 MCU_INJ2 M > |
TN ouT2 IN2 N3 T outicN2 162 —/7 S STRIE CU_INJ2 | Pt |
— u=N bours IN3 OUT_IGN3 IGN3 - MCU_INJ3 | ¥
OUT_INJ4 INJ& S5 Vs MCU_INJ& |
~ ORERR bouts ING OUT_IGN4 IGN4 MCU_INJ4 | |
FAN_RELAY Sk A MCU_FAN_RELAY | H H
. . OUT_IGNS IGN5 MCU_FAN_RELAY |
File: INJ4.kicad_sch IDLE1 S$3 V3 MCU_IDLE1 |
OUT_IGNG IGN6 MCU_IDLEL Tk |
Ls1 IDLE2 S$2 V2 MCU_IDLE2 |
OUT_FAN_RELAY BOOST CuLsich N MCU_BOOST MCU_IDLE2 I RS '
U STARRELAY bouts N1 51 1ouT_IGNs 16N8—YL = MCU_BOOST |
OUT_IDLEL |
— == ]0UT2 IN2<] | |
OUT_IDLEZ BouTs N M6 | |
0UT_BOOST Bouta N . Module—ign8-0.2 y | :
. . 12A Low-side  GND {——=— GND VCCH—2—> +5VA |
oy (ShHicadsch (ND14) Va3 Y10 S 3 3ya ! :
|
,OULINGS oy Nt INJS S8 1ouT_IGN1 1GN1 Y8 MCU_INJS kIMCU_INIS I |
OUT_INJ6 INJ6 57 V7 MCU_INJ6 | R50 09
— 0 =Re bourz IN2 OUT_IGN2 IGN2 MCU_INJ6 P |
OUT_WTL . W1 6 V6 | +5VA 4.7k LED—RED-0603 /¢ i
— it ————ouT3 IN3 Wia 2o —ouTIGN3 IGN3—/S GND | o OUT_TACH
~— GUEWIE bouts ING OUT_IGN4 IGN4 GND | T H = |
i i 12A Low-side x—2% _{QUT_IGNS 1GN5 Y4 GND | '
;ge: LS4 .kicad_sch (VND14) S3 | OUT_IGNG IGN6 V3 GND | _I:I_ AN4148WS P :
52 - V2 v
%—22_{QUT_IGN7 IGN7 GND | D43
,OULHSL  bouns IN® S1_louT_IGN8 1GN8 YL GND | o LED=RED-0605 By 2 OUT_BOOST :
OUT_HS2 kouT2 IN2 '
it Wit l S < l
File: HS2.kicad_sch 3a High—side W12 B : ¥ INALABWS |
HS1 2 OUT_MAIN |
ot TACH_PULLUP Hs2 : b3g I
LINE PU,iZV,EN# = TACH_PULLUP | IN4148WS  LED—RED-0603 |
5V 750 Ohm (default)/12V 970 Ghm | |
P1 BLACK File: TACH_PU kicad_sch | A |
HCCPHPE24BKAQOF LS_weak |
OUT_TACH TACH TACH : D15 1 2 , OUTINA |
24 OUTIDLEL OUTIDLEL = kiouT1 IN1 TACH R51 |
s TN_CAM_HALL TN_CAM_HALL , OUT_PUMP_RELAY | )57; IN2 PUMP_RELAY PUMP_RELAY PUMP_RELAY I +12V 4.7k |
753 6 R8 —— CAN- , QUINOS  lgurs IN3 NOS NOS NOS I |
c6 OUT_MAIN MAIN MAIN | H H
o521 5 RY B CAN+ A louTs (ALWAYS_HOT) IN&q ! KIMAIN | OUT_INJ2 |
CT 20 [ R0 F—1 IN_2STEP 5A Low-side | -l:l— |
o519 c3 Ri1p—1 IN_CRANK+ 1y T e LS weakkicad_sch | I
C: 18 Cc2 R12 F— IN_CRANK— N ETB | _:I_ :
M OUT_FAN_RELAY - OUT_FAN_RELAY [owr o ETB_PWM ETB_PWM — | OUT_INJ3 i
e OUT_INJ2 OUT_INJ2 OUT_ETB+ ETB_DIR ETB_DIR - | |
BB —ouT R [00UT+ DIR ETB_DIR | H H
15 B7 RS, OUT_ETB- ETB_DIS ETB_DIS |
B P & ‘ IN_CLT ——————qouT- DIS - ETB_DIS |
86 = B5 R16, —+5\/AS IN. fPSi File: ETB.kicad_sch TLE9201 motor driver ! QUT_INJ4 :
g? S B4 RL7p— IN_AFR T : - |
3Ll B3 Ri8 F— IN_IAT | !
5o L0 B2 R19 f— IN_MAP ! :
9 | ,«
B s | ouLin DanD OUT_INJL | R1 Lol N2STER :
A Z :g 83}:2:? HALL_OPT_PU : +5VA 4.7k :
s LINE1 PU_EN1 R PuLLUP KPP ULLU O CRANK_P_PULLUP | T H |
5 CRANK_N_PULLU CRANK_N_PULLU |
Au—t Al OUT_TACH PLINE2 PU_EN2 CAM_VR_PULLUP CAM_VR_PULLUP |C CRANK-N-PULLUP | IN_CAM_HALL '
A3 A3 OUT_PUMP_RELAY — LINE3 PU_EN3 == == CAM_VR_PULLUP | H H == |
N A Float (default)/4.47k UP |
A2 +12V_RAW Test note: File: HALL_PU3.kicad_sch ! |
At=t remove 1nf for VR R22 R24 : ‘I:I' |
L P SIS0 s 1oy £Ta GNDQ——' [ 4 7k—{.7k HALLL HALLL HALLL | L i IN_CRANK '
oo Igozsov R35 R37 HALL2 HALL2 | LED-WHITE-0603 :
GREY GND(]——| [c2 4.7k 4.7k HALL2 I o |
HCCPHPE24BGYBYOF R91 IN_KNOCK_RAW N\ [1n 250V |
R72 R73 D33 1 2 IN_CAM_VR |
T F8 R52 p—1 OUT_ETB+ [c21 HALL3 HALL3 | o
Fo-2 = - ovie Test noteSN o 3507 47K 47K HALL3 | LED-WHITE-0603 T |
5 A Ja R49
o 2 i e e BALL: remove R753_2 Modulemv o4 : 1k D34 1 /2 HALLL :
5 Do~ (pasMDos0 = VR: remove R1126, R22 odule—vr—discrete—0. - = |
T 4 Rﬁei OUT_WT2 IN_CRANK + INCRANK+ w2 [ ouTl_ES__ INCRANK P4 [4 IN_CRANK N CRANK : Mt} LED-WHITE-0603 e |
- 19 F3 R56 F—— IN_D5 IN_CRANK — IN_CRANK— w1 h - |
F3 56 DONR VR- | CRANK_N_PULLU D35 1 2 HALL2
r218 e e 0 out Al —E2 VRANALOGCR VRANALOGCR 1y aNALOG_CR ! (e et 1, :
Fi = =D +5va<—E2 V5 IN CAM_VR_PULLUR e |
eed0 | I SIS —E—{oNd Thresh_IN|—EL THRESHOLD_VRCR THRESHOLDVR-CR}711RESHOLD_VR_CR : T h 036 1 "2 HALL3 |
Es 14 E6 RoL B IN_CAM_VR+ GND M3 | s [ Hx LEP-WHITE-0603 :
£s 13 ES R62 F——] IN_CAM_VR— Module—vr—discrete—0.4 : |
e o o o 2 o5t .y |
o _15 33117':35 — 33117':35 . OUT Al —E2__ VRLANALOG_CM VR_ANALOG_CM VR_ANALOG.CM | ¥ _FAN_RELAY :
Ed: = = +5VA <———V5_IN | |
pef o ———————panp OUT_IGNG T Thresh_in|—EL THRESHOLD_VR CM THRESHOLDVRCM_}111iReSHOLD_VR_CM ! T H |
D P =
D68 gg F9 B dhnsMpoos OIL'I\‘L;'(';F;T GND : OUT_IDLEL :
D5 i e 22; e OPT_PULLDOWNS1 | |
. —4 N |
3 b3 Re9 b— IN_D2 IN.D2 IN D2 UNEL  PD_ENL D2_PULLDOWN D2_PULLDOWN D2_PULLDOWN | T |
D3 6% IN_D3 IN_D3 D3_PULLDOWN D3_PULLDOWN |
B D2 R70.—4 OUT_BOOST LINE2  PD_EN2 D3_PULLDOWN D31 1 2 _ OUTIDLE2 |
D2 IN_D& IN_D& D4_PULLDOWN D4_PULLDOWN | ]
DI D1 29 OUT_INJ3 Noe NpsPLINES  PD_EN3 e PULLDOWN e PULLDOWN D4_PULLDOWN | LED—RED—060 |
= = LINE4  PD_EN& = = D5_PULLDOWN | 1 2 D2 |
4.5k UP (default)/3.3k DOWN NG16oWs 7 |
File: PD4 kicad_sch ' D32 OUT_NGS I
IN_D2 ! 1 2 = |
D3 IN_D2 | LED—RED-0603 |
" IN_D3 | 1 2 D3 |
CAM HALL PU = IN_D4 | AN414BWS |
[T e —— T 5VA: remove R21 IN_D5 IN_D5 |
| AUX | 5VAS/GND configurable: — remove R4 - | I
I 76 | P3 OPT_PULLDOWNS2 | :
430451012
| e 2 : e L o S oo : |
| OUTINJ6 & 9 OUT_HSL = = LINE2  PD_EN2 = = 2STEP_PULLDOWN i I
| NG 3 5 = GUTIENG " Mt 4.5k P (defautt)/3.5k DOWN i |
| OUTINIS 3 7 AING nSMD005 ile: PD2.kicad_sc AN HA | I
I AINL 1 6 Fi0 OUTIGN5 | N +5VA RR;'Q NP :zfger: LL IN_CAM_HALL | :
I C_J 2 brsimoos I +5VA: DNP VREF VReF IN_2STEP | |
e ANt VREF I |
AIN2 +5VA - —
AIN3 S = mo
Module—knock-0.2
[ <<
w 'y
-3 >
>
IN_KNOCK_RAW INKNOCK_RAW w1 ||\ vnock OUT_KNOCK|—E3__ INKNOCK IN_KNOCK NKNOCK
a
=z
Ll
o
i
L}GND R85
+5VAS 33k
IN_FLEX i IN_FLEX NFLEX
OPT_PULLUPS
IN_IAT IN_IAT INEL PuEN TEMP_PULLUP TEMP_PULLUP TEMPPULLUP
IN_CLT IN_CLT
LINE2 Float (default)/2.7k UP
File: DOUBLE_PU.kicad_sch IN_IAT INLIAT
INCLT IN_CLT
S - _
Ir Power : AINL | Configurable AUX pulls , 5ya R13 R46 > GNDAAIN]
! | ! R48 °R74 f AINL
| | I +5VA > GNDA, |
| ! AIN2 I AINZ2 | AIN2
: M1 | NS : +5vA <R75I5RP—oR 76 EEar—> GNDA 5!
| +12V_RAW  Module—power_12and5V-0.1 12V : i RE9 TR i AIN3 T T T T T T T T e
| +5VA DNP D> GNDA FOR OFF ROAD PURPOSES ONLY
| vs | l e2 A | AING AING | | R POSES ONI
| V12_RAW vi2 - — AING | E E This is not for applications with ALPHA
| Vi {VA2_PERM VBAT‘%( VIGN )8EL>< : IN_PPS1 IN_PPS1 | . emissions or safety requlations £
| INLVIGN ViGN |—E3 s | Nppes Nppes IN_PPS1 | (AKA not for street use). This is
| = YZ_1IN_VIGN [ | = = IN_PPS2 | for closed stages, track ALPHA ECU
[ vsl—EA__s+5V | INTPS1 INTPS1 IN_TPS1 | : and equipment.
| svplYE S y5vas GND test pads | INTPS2 INTPS2 IN_TPS2 [ E
| PWR_EN E5 EN_5VP 8 PG_SVP E6 TLS115_PG 3 1 IN_AFR IN_AFR \NiAFR | . http://www.alphaxpr.com/
| d 3 o = el : IN_MAP IN_MAP e e =
: - 4 £e I MAP - i
2 +5VA R40 +5VAS J I IN_MAP2 rus
: GND | Internal MAP sensor out IN_MAP2 Sheet: /
I GND * Warning! Remove R40 if you use TLS115 : File: MAP kicad_sch PWR_EN PWR_EN File: alphax_4ch.kicad_sch
: : Llﬁi‘i—% TLS115_PG Title: AlphaECU 4chan powered by rusEFI
i o VIGN Size: A2 [ Date: 2023-05-11 Rev: H
77777777777777777777777777777777777777777777777777777777777777 File: MCU kicad_sch KiCad E.D.A. kicad 7.0.1 Id: 1/14

i [ 2 [ 3 [ 4 [ 5 [ 6 I 7 I ] I 9 I 10 T 11 T




M4

Module-mega—mcul44-0.4

OUT_IGNL G—W1L |

OUT_IGN2G—W10 |

OUT_IGN3G—¥3_|

w8

OUT_IGNG G—¥8 |

E—oreseiz
OUT_IGN6Ge—Y6

Wit G—Y¥5

wrag—¥4 |

P16
P17

MCU_INJ1 G—EL9
MCU_INJ2 G—EL8
MCU_INJ3G—E29
MCU_INJ4 G—E30
MCU_INJ5 G—E3L
MCU_INJ6 G—E32
D4_PULLDOWN G—E33

D5_PULLDOWN G—E34 |

MCU_IDLEL G—EZ7

ETB_PWMQ—ELT |
MCU_B0OSTG—EL6 |
THRESHOLD_VR_CM G—EL5 |
MCU_IDLE2 G—E14 |
THRESHOLD_VR_CRG—E28

Hs1q—E25 |

Hs2G—E28 |

TACH_PULLUP G—E8

CRANK_P_PULLUPG—E12 |
£6
P19
TEMP_PULLUP G—E2L |
CRANK_N_PULLUP G—EZ |
NOSG—E2 |

2STEP_PULLDOWN G—E23
D3_PULLDOWN G—E22
CAM_VR_PULLUPG—ELL
MAING—EL0
MCU_FAN_RELAY G—E24
PUMP_RELAYG—EL3

D2_PULLDOWN G—E20

IN_CRANKD—222
IN_CAM_HALLD—224 |

IN_26TEPD—225 |

IN_TPS1D—230

AIN1D—232

IN_PPS1D—231

AIN2D—233 |

IN_IATD—226 |

527
INCLTD—228
529

P20
P18

Wake—up ping S16 |
IN_AFRD—215 |

IN_CAM_VRD—3L7 |
VR_ANALOG_CMD—214 |

VR_ANALOG_CRD—218|

AIN3D—221 ]

IN_MAPD—220_|

IN_MAP2D—219

IN_TPS2D—213 |

IN_PPS20—212

AINsD—211 |

IN_FLEXD—229

IN_D20—22 |

IN_D3D—28—|

IN_D4D—2L |

IN_D5 D—20—|

IN_KNOCKD—223

HALL1D—24

S3
3aHyAuUTb pe3ncTopbl HALLLS115_PGD—22—
HALL2D—25—
HALL3D—2=—
VREF G—335 |
%S5

W3

PWR_EN G129 |

VIGND—NZ6 |
N27

e

-

IGN1
IGN2
IGN3
IGN4
IGN5
IGN6
IGN7
IGN8

OUT_INJ1
OUT_INJ2
OUT_INJ3
OUT_INJ4
OUT_INJS
OUT_INJ6
OUT_INJ7
OUT_INJ8

OUT_PWM1
OUT_PWM2
OUT_PWM3
OUT_PWM4
OUT_PWM5
OUT_PWM6
OUT_PWM7
OUT_PwWM8

ouT_101
QouT_102
QouT_103
ouT_104
QuT_105
QouT_106
ouT_107
ouT_108
QouT_109
QouT_1010
ouT_1011
ouT_1012
0ouT_1013

IN_CRANK
IN_CAM
IN_VSS

IN_TPS 3l
IN_TPS2 #|
IN_PPS
IN_PPS2.s!
I
INIAT —al
INATL_#]
IN_CLT
INAT2__»

IN_02S
IN_0252

IN_RES1
IN_RES2
IN_RES3

IN_MAP1
IN_MAP2
IN_MAP3

IN_AUX1
IN_AUX2
IN_AUX3
IN_AUX4

IN_SENS1
IN_SENS2
IN_SENS3
IN_SENS4
IN_KNOCK

IN_D1
IN_D2
IN_D3
IN_D4

VREF1
VREF2
V33_REF

PIN

PB1

PA6
PF11
PF2

PA4

PA3

PC3

PC2

PAO
PAL

PF9
PF10
PF8

PCO
PC1
PA2

PBO
PC4/PE9
PC5
PA7/PE11

PF3
PF4
PF5
PF6
PF7

PE12
PE13
PE14
PE15

OUT_PWR_EN PE10

IN_VIGN
VBAT
vee
GND

PAS

EINT
E1
E6

E11

E4

E3

E3

E2

EQ
E1

E9
E10
E8

EQ
E1
E2

EQ
E4
ES
E7

E3
E4
ES
E6
E7

E12
E13
E14
E15

ES

SPI2_SCK
SPI2_MISO
SPI2_MOSI

SPI2_CS

SPI3_SCK
SPI3_MISO
SPI3_MOSI

SRISEGS]

CANH
CANL

12C_SDA
12C_SCL

UART8_RX
UART8_TX
F40x does not
have UART8
UART2_RX
UART2_TX

USBP
USBM
USBID
VBUS

SWCLK
SWDIO
SWo

nReset
BOOTO

101
102
103
104
105
106
107

V33_SWITCHABLE
V33
V33
VBA_SWITCHABLE
VBA_SWITCHABLE
VBA_SWITCHABLE
GNDA
GNDA
ADC3
ADC3
ADC3

E1
E2
E3

Eh o

N1 P21

N12 P22

N13 P23

N10 P24

L W12 AN+

W13 o caN-

N15
T

N24

N25 E

uART_RENP
UART_TX

P25

P26C19

100n
P2
P28

N18
N17

E

VBUS
USB-—

VBUS A4

VBUS

GND —— 15 6k}
N J—RO5 B

USB— A7

A5
BS

PCCL
PCC2

D-

USB+
(=)

=
o

Conn_01x05_Male

-
o | o | O

+3.3VA

12
13
1

3V3
GND

Bluetooth Module

e

GND D

[—L RXD
3 101

U4
JDY-33

USB+
USB-—

N3
N2

81102

N8 SWCLK

MCU Debug Port

J2
Cortex_Debug

N7 SwDIO

1 +3.3V

N6 SWO

N9

3
6 5
xel J7x

N5 o

L N6 g piR

L N19 &1 pis

| N2L o ey

L N20 r cam_pULLDOWN
N23
E35

E36

L N28 5,3 3va

L N22_ 5 53y
N32

| E38 45vA

L W2 i5vA
N30

w1 GNDA
E39 5 Gnpa

GND

D —
D+

FD+

/-I
«—

FSBUL
FSBU2

sue ()

GND

Al
S1

GND

Sheet: /MCU/
File: MCU.kicad_sch

Title:

Size: A3 [ Date:

Rev:

KiCad E.D.A. kicad 7.0.1

Id: 2/14

[ [




Ut
(!
(=]
IN
06 LT
VND14NVO4—E
GND
UG
(!
(=]
Q7 N
VND14NVO4—E
wm
M)
GND
UGy
(!
(=]
IN
Q26 “n
VND14NVO4—E ™)
GND
oUTHG————————
(!
(=]
IN
wm

Q30

VND14NVO4—E
GND

<JINL

R98
[4.7K]

7
GND

<JIN2

R99
[4.7K]

7
GND

<JIN3

R1100
[4.7K]

7
GND

<JIN4

R1101
[4.7K]

7
GND

Sheet: /INJ/

File: INJ4.kicad_sch

Title:

Size: Ak [ Date: Rev:
KiCad E.D.A. kicad 7.0.1 Id: 3/14

T




ouTt

ouT2

ouT3

ouT4

+12V_RAW
2 1
o D64
= B5819W
INFE ANt
N
Qu Lo =l
VND14NVO4—E p2jn
6D <
6D
+12V_RAW
2 1
) D65
= B5819W
Q42 1
VNDL4NVO4—E I qaN2
w0 Q =
4
M) &‘ 53
6D <
6D
+12V_RAW
2 1
) D66
= B5819W
INFE a3
3 | w» 3
VND14NVO4—E :L Jls
6D <
6D
+12V_RAW
2 1
) D67
= B5819W
INFE QNG
wn
Qus Lo §
VND14NVO4—E p2jn
GND <
6D

Sheet: /LS1/
File: LS4.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. kicad 7.0.1 Id: 4/14
3 [ L




o
=
o

c7

c10
470uF| 10u

ut
TLE92015G
<JDIR
[1 DIR pwM [L2 APWM
VS0 pis 1L o abis
S0 sck L9
9] g
Vs CSN g
outt o, oI 8
GND Z out2 [LGND 433V

HEH

GND

Sheet: /ETB/
File: ETB.kicad_sch

Title:

Size: Ak [ Date:

KiCad E.D.A. kicad 7.0.1
A




ouTt

ouT2

ouT3

ouT4

+12V_RAW
2 1
) D68
= B5819W
INFE ANt
O
ws Lo =[]
VND14NVO4—E p2jn
6D <
6D
+12V_RAW
2 1
) D69
= B5819W
Q46 1
VNDL4NVO4—E I qaN2
w0 B =
o
M) &‘ 53
6D <
6D
+12V_RAW
2 1
) D70
= B5819W
INFE a3
Q7 | w» S
VND14NVO4—E :L Jls
6D <
6D
+12V_RAW
2 1
) D71
= B5819W
INFE QNG
o
s LY §
VND14NVO4—E p2jn
GND <
6D

Sheet: /LS2/
File: LS4.kicad_sch

Title:

Size: A4 [ Date: Rev:

KiCad E.D.A. kicad 7.0.1 ld: 6/14
3 [ L




D49
B5819W +12V_RAW
2 1

D52
B5819W
1+12V_RAW

ouT24d

<JIN2

7
D72 GND

OUT4 (ALWAYS_HOT) G

N7 | psu712-LF

Sheet: /LS_weak/
File: LS_weak.kicad_sch

Title:
Size: Ak [ Date: Rev:
KiCad E.D.A. kicad 7.0.1 Id: 7/14

I 3 I 4




U3

MPXH6400A

4

Vout
GND
Vs

100n I

GND

ouT
ND +5VA

4—————»
3
—|2 N4 1

Sheet: /MAP/
File: MAP.kicad_sch

Title:
Size: Ak [ Date: Rev:
KiCad E.D.A. kicad 7.0.1 Id: 8/14

T




3 I 4 [
<JPD_EN&
Q22
A03400A
O <JPD_EN3
A03400A
1 <JPD_EN2
* <JPD_EN1
sk g ] g
x|s x|s x|s @x|s
N
GND GND GND GND

Sheet: /OPT_PULLDOWNS1/
File: PD4.kicad_sch

Title:

Size: Ak [ Date: Rev:

KiCad E.D.A. kicad 7.0.1 Id: 9/14
3 I 4 I




Sheet: /OPT_PULLUPS/
File: DOUBLE_PU.kicad_sch

Title:
Size: Ak [ Date: Rev:
KiCad E.D.A. kicad 7.0.1 Id: 11/14

T




+5VA

+12V_RAW

R33
[220]

o 1

s

A03401A

< |0
o |O
o
~

1278
73
DAz

D25%2]
PSM712-LF

GND
Q20
AQ3400A
APU_12V_EN
LINES
oD T
NV
GND
Sheet: /TACH_PULLUP/
File: TACH_PU.kicad_sch
Title:
Size: Ak [ Date: Rev:
KiCad E.D.A. kicad 7.0.1 Id: 12/14
2 [ 3 [ [




+12V_RAW

[470]
R25

a3s5 N o
A03401A (g |
M)
M)
Q36
|
A03401A€—$
R1126  R1131 NH
LINE1O P
w| D18
GND G—L
BAT54S
(!
Q49 =| 1
A03401A ;:HI R1127
m Elq
Q50
A03401A€—$ 1
R1135  R1136 NH
LINE2O P
GND 1 mD192+12V,L|M
BAT54S
(!
Q52 AN
Aozuo1a 51/ R1140

Lel
Lel

Q53 AN

A03401A (e

R1139  R1141 NH
LINE3 O »
M)

GND G—L

)

b23 2 +12V_LIM

BAT54S

_+12V_LIM 1 1~y
y N7
cis S C s
100 D28 }ﬁn
" PSM712-LF
GND
AJPU_EN2
<JPU_EN3

Sheet: /HALL_OPT_PU/
File: HALL_PU3.kicad_sch

Title:
Size: Ab [ Date: Rev:
KiCad E.D.A. kicad 7.0.1 Id: 13/1h

4 I




+12V_RAW

Q2
PJM2319PSA

7
GND

a16
PIM2319psA +12V-RAW

7
GND

Sheet: /HS/

File: HS2.kicad_sch

Title:

Size: Ak [ Date: Rev:
KiCad E.D.A. kicad 7.0.1 Id: 14/14

| 4




I 3 7
5
A03400A
1 aiE QPD_EN2
L\I(xozuoOA
| 1 QPD_ENL
M)
NS &
GND x|s x|s
N\
GND GND

Sheet: /OPT_PULLDOWNS2/
File: PD2.kicad_sch

Title:

Size: Ak [ Date: Rev:

KiCad E.D.A. kicad 7.0.1 Id: 14/14
| 3 A




2 3 4 5 6 7 8
M410
V3 E2
V12_RAW Vi V12 RAW V12 ‘T|v12 VI
V12 _PERM { V12_PERM VBAT —er————=x
IN_VIGN V2 |\ vieN -
5 Ve ¥y
5VP | 5VP
P4
_EN B lenswe & PGPV —=0 PG
| Hellen One : Power-Module interface
V12 GND
LED1 R424 | _—
—| >|—| |—| |*GND
C420
N 100n
D416 MHTIIeUGET U420 LMR14020 DHAL
VI2 RAW .0 , J 534
IRP N‘ L420 13 ] yIN - BOOT L2l V5 Leps RA26
D418 B5819W 420 2.2uH C421 C422 C423 C424 8 : : *~~ ’[: I:I ||' GND
SMCJ30A 10u MWSA0503-10uH _T_ _T_ N 24k
5 C425 C426 D421 N\
= = R422 10u 10u MHT136UGCT
N N 68K
1 40%7 GND  GND —_— = = P6SMB6.8CA
GND L ¥E C429 GND GND L
GND 2K GND
220p
| R428 e
= 1T
GND 47K
U411
TLS115
o L 5_\1/_P LED4 R427
= = IN ouT {>|—|:|—|||-GND
—Lc414 EN —Lc415 W 24
MHT136UGCT
T 5 ADI22 pc 4 A
™o
___VBAT =
D413
D417
B5819W V12_PERM D412 U WA
. R4L0) 1 5 VBAT
IN_VIGN VIGN overvoltage protection ¢ > IN ouT Z
6.8k 1N4148WS 'I||_3‘ E,\’\:D ADI/BYP —— —LC410 —LC412
D414 47u 47u
;kll IN4148WS D411 fgol: MIC5205-3.3YM5 L L
VIGN LED2 R425 PSM712-LF = =
" N
Dt— +—jewo Z N N ==
W 10K =
413 _Lcqny D410 MHT136UGCT
8k 1000 1N4148WS
-
A 2 4
GND  GND GND
Tite: power_12and5V USEET EMS rusEE=]
o . . Hellen-One Platform O
iz AS‘ o Revision: 0.1 https://rusefi.com/s/hellen72
Date: 15.02.2023 Sheet 1 of 1
1 2 3 4 5 6 ‘ 7 8




s
Vo [ e oND G I vcti I VA5V VB33V %10%
Va0 | Vs i DIR VB33V |51 |\|/33
H‘ IGN1 OUT_IGNL ‘% OUT IGN7 R461 ——0 3 21 IGN7
U I6N2 OUTIGN2 —a—— o l-Che OUT_IGNS '—R469:|1()ﬁ4u>ﬁ&<> B0 IoNs
— 2 IGN3 OUT_IGN3 —ao—— 2o~ OUT_IGN6 RA468——10 P < meets—idne
GNE——va IoNd OUT_IGN4 —Z——S 57 TanE OUT_IGNS '—R462:|10_7.§"iA3<> B3 g IGNG
s IGN5 OUT_IGN5 —a2——OET-C OUT_IGN3 RA463——10 et e
e IGN6 OUT_IGN6 —s——2x-St8 OUT_IGN4 '—R466:|M‘>A5<> B5 16 IoN4
S 16N7 OUT_IGN7 (—2— x-S0 OUT_IGN2_RA64——(0 g8 <[memit—ichs
IGN8 OUT_IGNS OUT IGN1 l—R467:|wN>’;B<> T D14 IGNI
Module:ign8/0.1 1
20 [N 13
GND GND
= SN7ALVCA245APWR = —

Title: Hellen-One IGN8 rUSEF1 EMS

- ] R L Hellen-One Platform
e A3‘ Author: andreika Revision: 0.2 https://rusefi.com/s/hellen1/
Date: 18/03/2022 Sheet 1 of 1

2 3 4 5 6 ‘ 7




1 I 2 I 3 I [ I 5 I
+5V | i
I
! I
oo U751 i !
! |
! I
I
N A N A ! ! L5V L5V
| I
i ! 768 e i ﬁ ﬁ
I
xR N A ! 10n 1 ! L |
! P! . > o 2
! T e Bl = =
fom e a | RS Latch [ 5 ~
i‘ Differential to single ended conversion, | Tracks which edge happened last : = u755 g u7568
I
oD | 100k | ! ! 3 2
| E759 b 21 ; g &
| ! | U754A3>1 : 2 2z
R752 1 100k | : + ! o> S
! 6 ! I
VR- 10k L 4 —R755 - | v | l l
L C75t ! U7538>~ ! !
VR ‘ 5l L | oo o¥By
R753 i & i ! 6 €763 |
I 1 |-
‘ i I U75483>Z Lu tu
i K] i I + I ! +
| =l I ! . , C764, C766 > U754C
| | ! 10 1 MAX9142
! = €769 ¢ e " v
I | 1 10n X
| | !
| S& l i »——I H> |
[ S5 [ ! | GND
LA | c758 w
I
M750 | &‘ v
Module-vr—discrete-0.2 : b O :
‘ s !
VR+ >—Y2 VR4 ouT—£3 ! J75en c767 ! 4
VR——¥1 V- o ! NC75B3157P6X | 1Y ! oo == Tsse
QUT_A i ! 10n 1u \
+5V £4 V5_IN : Qutputs a pulse on falling edge ! T
& 1GND Thresh_IN|—EL T D T T,
/D751 GND
<, LED-GREEN-0603 S e
N ! ! ! Vref generation !
2.2k . ! ! +5V g :
R751 I : : :
I
! ! ! R767 !
! 752 €753 oo ok !
I 470n 100n : : |
I
| RZ64 i i
: L coso rose — (i),
| | | I 100n |_| 10k g2 !
I I I (e I
. Threshold generation . . !
! L GND GND !
I I D e e e e e e e e e e e e e e e e e e e J
L e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o — — — — — — — — — — — — — — — — — — — — — — — — — — — — — ——— — — ————— ————— — — — — ——— — 4
Sheet: /
File: hellenl—vr—discrete.kicad_sch
Title:
Size: Al [ Date: Rev:
KiCad E.D.A. kicad (6.0.8) Id: 1/1
1 [ 2 [ 3 [ 4 I 5 I




2 3
RIT0_
1
U170 | OUT1
GNDA<)—[ [H
1 _ |
2 g —h
2 ! ouT2
[INL :
VEA ﬁbu>i Ak
pe 4 vad s
al 2 CiNg
CI70 s 5
20 3 Vss ‘LDGNDA
’*ﬁq;i
GNDA 10 g
9
jbﬁ —
RI7TL MCP6004
)
ouUT3 |
| L]
1
] 1—‘>GNDA
oUT4 !
.
47K
2 3




U270
100 >—3= BO A
< 17

Vs

101 B1 .
s [ MUX
VSAITS‘ VCC GND 2
C270 NC7SB3I57P6X

100n

GNDA GNDA




2 3
RITS_
1
U175 | OUT1
GNDA<)—[ [H
1
L 4@ H
5 | OUT2
[INL :
VEA ﬁbu>i Ak
pe 4 vad s
al 2 CiNg
CI75 5
20 3 Vss ‘LDGNDA
— =
GNDA j; 10 g
9
jbﬁ —
R176 MCP6004
)
ouUT3 |
| L]
1
] 1—‘>GNDA
oUT4 !
.
47K
2 3




U275
100 >—3= BO A
< 17

Vs

101 B1 .
s [ MUX
VSAITS‘ VCC GND 2
C275 NC7TSB3I57PEX

100n

GNDA GNDA




2 3
R180_
1
U180 | OUT1
GNDA<)—[ [H
1 _ |
2 g —h
2 ! ouT2
[INL :
VEA ﬁbu>i Ak
pe 4 vad s
al 2 CiNg
CI80 s 5
20 3 Vss ‘LDGNDA
’*ﬁq;i
GNDA 10 g
9
jbﬁ —
R18L MCP6004
)
ouUT3 |
| L]
1
] 1—‘>GNDA
oUT4 !
.
47K
2 3




U280
100 >—3= BO A
< 17

Vs

101 B1 .
s [ MUX
VSAITS‘ VCC GND 2
C280 NC7SB3I57PBX

100n

GNDA GNDA




2 3
RIS
1
U18s | OUT1
GNDA<)—[ [H
1
L 4@ H
5 | OUT2
[INL :
VEA ﬁbu>i Ak
pe 4 vad s
al 2 CiNg
CI85 s 5
20 3 Vss ‘LDGNDA
— =
GNDA j; 10 g
9
jbﬁ —
R186 MCP6004
)
ouUT3 |
| L]
1
] 1—‘>GNDA
oUT4 !
.
47K
2 3




U285
100 >—3= BO A
< 17

Vs

101 B1 .
s [ MUX
VSAITS‘ VCC GND 2
C285 NC7SB3I57P6X

100n

GNDA GNDA




2 3
R190_
1
U190 | OUT1
GNDA<)—[ [H
1 _ |
2 g —h
2 ! ouT2
[INL :
VEA ﬁbu>i Ak
pe 4 vad s
al 2 CiNg
CI190 s 5
20 3 Vss ‘LDGNDA
’*ﬁq;i
GNDA 10 g
9
jbﬁ —
RIOL MCP6004
)
ouUT3 |
| L]
1
] 1—‘>GNDA
oUT4 !
.
47K
2 3




J100

SD_Cs
SD_MOSI

111

Molex MicroSD 47219-2001

V33_PULL

V33




5 6
R106
SWo
[ |
R130 100
IGN1 RI2SH ] SPI1_SCK
IGNL o D4 SPI1_MOSI
IGN2 WD H—"— el 8
IGN2 e D3 5 =
o INDDH H—— = B o -
Qe _ht o H—2 T C & 6 an
IGN4 | NI olo|So F alw ml£¥
IGN4 -I:I_" IN D1 _I:I_L il 313 ejieliejie] & Qgﬁég§88
i I b e == 5555 dShEEE R
e : = |35 &|& o|o/oo 5|2/0/0(3|0|G| 5|55
IGN5 C108 T T T Is
IGN5S 1 100n o =
o (@]
IGN6 ZIZl = [¥2) =
IGN6 | V33 212 § e | » OpAmpl
IGN7 | opamp.SchDoc
IoNT] — sl7| olslelsl 8 slglslslgl alalnllalslalallole CINCSENST L > INL ouTt [ AL
IGNE —CNE 11 b o 7 7 7 IN_SENS3 | > IN2 ouT2 53
______ IN_SENS2 > IN3 OUT3 [ ==
10k oz — o o o ~© W0 M0 awv <t ONTdo o~ © [ag’2) wsNNDdoONTdO W <« P —— < Ad
= 5 HERR § EREERY 0% pPpPoSRs 9% PRERERPUURT [N sENst 2 INg our4 =
V33 IgNi 21 PE2 & 1ou Se0p XOp4 = OpAmp2
CN3 3 PE3 o 8ldvn aney opamp.SchDoc
GN2 4| Pl N_MAPZ > INL outt [rald
D107 GN8 5| pes IN_RES3 [ > IN2 ouT2 [z
B5819W IN_MAPL > > IN3 OUT3 [ 75
[VBAT VBAT M| o INREST | > IN4 ouT4 [_+——
J_ OpAmp3
C140 V33
4.7u Y101 IGN1 7 PC13 VDD 08T ||Cc113 ||. opamp.SchDoc ALs
32.768kHz B 07__ | | [700n IN_MAP3 > > IN1 ouTL [ 5=
L i o g PC14/0SC32 IN VSS —5— | I'ci1a S Al6
= ‘ | . | _IN_RES2 > IN2 ouT2 [+
PC15/0SC32_OUT VCAP 550 || (NACES — N3 ouT3 [ AL
C11 C116 05 SWDIO IN_02S2 > > IN4 ouTs [ 412
2 12p PAIS 04 USB P
PA12 03 USB N OpAmp4
— — PA11 opamp.SchDoc
= = PA10 02 USBID - AL7
0 INTPS > > IN1 OUTL [ r7os
Board ID PA8 | INJAT 4 2 IN2 OUT2 [ 71
> R13810 | oo hCo INCLT [ > IN3 OUT3 [r77=
I FRIALL | oo Pe8 IN_02S [ > IN4 ouT4 [ ==
—Lc133 Al‘— ﬁ - PR2 PC7 OpAmp5
Jn® S—— N - PC6 opamp_crank.SchDoc
u A2 14| ooy U105 A2
| A3 B gy o STM32H743ZIT6 VDD33USB /VDD | m Eigréré % :“; (CRNK) 83% %W
= = VSS FeCee D5
c119 16 | \ss _Jroon IN.VSS > > IN3 OUT3 [ r 35
17 93 = IN.CAM [ > IN4 ouT4 ==
| . VDD PG8 o> L IR EAM
PG7 OpAmp6
A4 V33815 PF6 PG6 il opamp.SchDoc
A6 19 1 pry PG5 20 N A2
A8 20| pre pas |89 IN_AUXT > > IN1 OUTL [ 5%
A7 21 [ o3 88 IN_AUX4 > > IN2 OUT2 750
Al6 22 ] oo pay |87 IN_AUX2 > > IN3 ouT3 (75
Y102 86 IN_AUX3 [ > IN4 oUT4 [ rH<£
GND X0 2 FD15 5
X PHO/OSC_IN PD14
2 Ml X1 24| oh1/0ScToUT V33C121
1LF i 84 D103
=—=C132 20 MHz —LClSB nReset 25 | oot VVDSZ [ 83 v3s RI10L
18p 18p [100n — LED1
a9 2 | pco PD13 =
= = A10 2l | by PD12 — LED-RED-0603
GNDA AlL 28 L D104
T 91 PC2.C PD11
PC3_C PD10
Cl22 V33 == LED?
100n 30
c12a | -~ | ¥SDSDA qug _ L_H LED-GREEN-0603
100n 32 470 D105
V33REF} 35— VREF+ PBL4 — A,
V33A| VDDA PB13 SPI2_SCK ”
Al Q PB12 22 LED3
v} SPI2_CS
C120 _ A13 34 | oo L
1000 A2 3B | o o LED-BLUE-0603
Al5 36 | ra ) D106
¢ R105[ |R103
GNDA Py ok [ ok LED4
< 20 gLLgCO0 DD LED-YELLOW-0603
o >> n.é.n.n.n.n.n.n.n.n.é. VCC  Vee
P IS 2 IS R 1 v S e o] e R S
vas D102
L z 2 52
= (;') < == USBM USB'N } } } }
= ==
c130| == 33 | } } VBUS |
g 100l | sfslllels(Sle Usep —USB P 1 | USBID ryepip |
< = ¢ <|<|<|<|<|<[z|E N 1
*A20-A23 are duplicated for ADC3 *D5 is digital-only on F429! (EINT11) V33 SRV05-4-P-T7
*VIGN input is unprotected! 131 [*A20-A22 are duplicated for COMP1/2 12C_SDA
12C_SCL
121 V33 J101
120 | i s Voo swoio H—SHBIO—swoio
ok R123 [ R122 [ nReset = NRESET SWCLK ——2me SWCLK
2k 2k GND SWO
= TC2030-IDC-NL
= V33
1 2 3




V5A V5A V5A

C220 C221 0222 D205

100n 100n 100n PG6SMB6.8CA
GNDA GNDA GNDA
V5A GNDA

OUT_TPS
OUT_PPS

1+ 1~ |D200
SRV05-4-P-T7

OUT_TPS2
OUT_PPS2

——C200 =—=C201 =—=C202 —

T T Taon

—C203

1/ D201
SRV05-4-P-T7

1n
OUT_IAT
OUT_AT1

——C204 ——C205 —=—C206 —

OUT_CLT
OUT_AT2

—C207
100n

T 2000 [ 200n [ 1000 |
~

OUT_CRAN
OUT_KNOC

1/ D202
SRV05-4-P-T7

—=—C208 =—=C209 —=C210 —

OuT_CAM
OUT_VSS

—C211

—|_10n TlOn TlOn —|_10n
~

V5A

1+ 1/ D203
SRV05-4-P-T7

OUT_RES3
OUT_MAP3

OUT_MAP2
OUT_MAP1

——C212 =—=C213 =—C214 —

—C215
10n

T aon ] 1on_ ] 10n
~

OUT_RES2
OuUT_02s2

V5A

A1 D204
SRV05-4-P-T7

——C216 ==C217 ==C218 —

T 2000 [ 100n [ 1000 |

OUT_02S
OUT_RES1

—C219
100n

V5A

A1 D206
SRV05-4-P-T7

OUT_AUX4
OUT_AUX3

OUT_AUX2
OUT_AUX1

——C225 =—C226 ——=C227 —

—C228

—l_ln Tln Tln —l_ln
~

V5AL
XX |
ol|o|o|o ol|o|o|o
00|co|co|co 0|00
O|o|o|o (=] (<] [{e] (o}
LI (] =
AN Yo =1 N =
ol|o|o|o ol|lo|o|oe
AN N[N NN NN
[1d[ad a4 [n 4 [1d [a 42 [n 4 1
IN_TPS
IN_PPS |
IN_TPS2 [
IN_PPS2 H
a7
V5AL
X |
e e e
< | | T TS
L] |
e A ] <1 [ h
A
NN NN NN
a4 [a'q [2'4 [ 4 [1d [24 (04 [a 4
IN_IAT
IN_ATL
IN_CLT
IN_AT2 H
a7
V5A|
BEl SRS
< | |©|© < | |©o|©o
L] _
N[O [sel A Pt =l
A N|N|N N IR S
NN N[N NN NN
a4 ['4 [2'4 [ 4 [1d[a4 [0 4 [a 4
IN_CRANK
IN_KNOCK r-|
IN_CAM
IN_VSS H
47K
V5AL
XX |
o|o|o|o o|o|o|o
|
L] e
sl =l =15 (NS
N|N|D ™M [sed Faed foed el
NN NN NN
[0 [ [ |4 14 (14 [a'q [2'4 1
IN_RES3
IN_MAP3 r-|
IN_MAP2
IN_MAPL H
47K
V5AL
Xl x| |
ol|o|o|o [=] [=] [=] [=}
(o] [e] [*o] [~e] [se] (o] [=e] (o]
| © [{e] (s} e} ({o}
LI L] =
I 5ol = =) Hng
Isgd ised Isel S o A A
NN NN NN
[0 [a4 [ [o'4 14 (14 [a'q [2'4 1
IN_RES2
IN_02S2 r-|
IN_O2S
IN_RES1 H
47K
V5A}
X|X|X| X
o|o|o|o ol|o|o|o
||
L) L] =
Id =] O™
AN Yol [¥e] Yol [Yol
NN NN NN
x| x| 1
IN_AUX4
IN_AUX3 r-|
IN_AUX2
IN_AUX1 H
47K
V5A}
X|X|X|X
=i =i=1=] (=] [=][=][=]
[es] [e] [*o] [=] [se] [se] [==] [e)
[{e] [{e] {e] (Yo} (=] {<] {e] (o}
||| | R257
[=1 =1 1Y (321 S o] |© E
[Ye] [¥=] [{e] [{} [{=] [{=] [Te] [To}
NN N|N NN
[ad [ad [ad [a 4 [1d [a 4 [ad [n 4
IN_SENS4
IN_SENS3 r-|
IN_SENS2
IN_SENS1 H
47K

A D207
SRV05-4-P-T7

OUT_SENS4
OUT_SENS3

——C230 =

OUT_SENS2
OUT_SENS1

——C233

L 231 =—c232
" zoon ] 100n [ 100n | 100n




Ci11 U103
100n
Ve I ; VA5V VB 33V
i) DIR VB 33V
OE
R110 ——10 3|
LR 0 4
RL12 ——10 w
LRz 0 6
R1L4——10 W
L Rris 08
R116 ——10 Slﬁ'b
— R0 10

i R118 ! R119
4=|;|:| £|:| I;ll I;I - II;I E] I;ll Qi

1 1

| PN NN WSS N | PR SN W WSS
[*2] o — o~ o™ <t mn o
o — — — — — — —
— — — — — — — —
o [a] [a] a [a] [a] [a) [a)
al gl N gl N gl N gl N g N gl gl
<o © © (=) o o o o
S S S S S S S S
w w w w w w w w
D D D o} o} o} o} o}
- - - - - - - -
Q Q aQ 0 0 o0 Q Q
[a] [a] [a] [a] [a] [a)] [a)] [a)]
w w w w w w w w
- - - - - - - -

11
2

GND
GND

GND

1

SN74LVCA4245APWR

e




IN_D4

IN_D3

IN_D2

IN_D1

vsAl = o “I-GND
o o o o o o o
Sctp2—{ > 22 ouTE >
3 g ) g g 5 g g Y2 OUT D4
b b b Y b b b b 2 5 P101
R140 GND| . GND vee ——|vsA
H Ltar—| > 12 [ ouTDs >
Y1 OUT D3
L R 74LVC2G17GW,125
1 U109 P102
_E'_‘ 3 je\a—‘ > vo -4 OUT D2
10k
GND-Ill—Z‘ GND vee (2 vsa P03
d +\a—|> v b8 ouT DI >
* B B B 74LVC2G17GW,125
=135 =139 ==c141 ==C142 c143 |==c144 |==cu45 |==c146
In 1n 1n 1n 1n In In In
GND  GND GND GND GND GND GND
VD100 VD10l _[|VD102 VD103
BATS4S " |BATS4S “|BATS4S " |BATS4S




U100
[ CAN TX —CANTX e ™0 s —|§ |l enD
GND|—5— GND  cANH = CANH
vec VCC  CANL <
C CAN_RX |CAN RX 44 RXD  Vio STW% 00
TIATOSTTA] 100 —
=—c105
100n =
GND
GND
D100
—~ — PESDICAN




M100
OUT IGNL Wil EL_SPI2_SCK
OUT IGNz_wio ] 'GN1 SPI2_SCK  —E5—p 15 MIso
[ IGN2 SPI2_MISO £ =
OUT IGN3__ W8 d E3__SPI2_MOSI
IGN3 SPI2_MOSI £ =
OUT IGN4__WB | |oN3 e O [CE4 _sP12_Cs
OUT IGNs w7 | | Shd H
OUT IGN6 W6 | | SN°
OUT IGN7 W5 | SN
OUT IGN8 w4 | N spi3 scK N1 SPI3_SCK
4 2 SPI3_MISO
SPI3_MISO Ll
e Mee [CNI3_SPI3_MOS|
OUT INJL__E19 4 0 SPI3 CS
| OUT_INIL SPI3 CS | 4
OUT INJ2__EI8 - 4
| OUTTINR
OUT NG E29 | QuT-IN%2
OUT INJ4___E30 - W12 CANH
| OUT INJ4 CANH |
OUT INB___E3L - W13 CANL
| OUTINJS CANL W13
OUT ING6_E32 o
| OUTINJ6
OUTINIT__E33 | Q- INp
OUT INJ8__E34 | 5577 N8 12C_SDA —NI312C_SDA
12C_scL N14 _12C_
OUT PWML E27
ouT PwMz El17 ] QuUT-Pwmi N24 UART8_RX
OUT PwM3 Eis | QUT-Pwm2 UART8 RX 55 "UARTS_TX
T OUT PWM3 UARTE TX N2 L
OUT PWM4_E15 - L
OUT PWM5 E14 OUT_PWM4 F40x does not
OUT PWM6 _E26 | OUT-PWMS have UARTS | N18 UART2_RX
OUT PwM7 E25 ] QUT_PWMe UART2_RX —RT7UART2 TX
QUL PRML EX 1 ouT_PwMmr UART2 TX N7 L
OUT_PWMS
3 USBP
] USBP d
oUTI0L BB | it o S N2 _use N
oUT 107 El2 = T _USBID
2L EZ . outlioe USBID ——""
[ ouT 103 VBUS |VBUS
OUT 104 __E2L
OUT 104
OUT 105 E7 | oui-1o8
OUT 106 E9 | 9uT-1o0 SWCLK N8 SWCLK
OUT 107 __E23 d 7 SWDIO
ouT 107 SWDIO
OUT 108 E2 d 5 _SWO
| ouT 108 SWo
OUT 109 ELl s
ELL | 5yt7i09
OUT 1010 __ET0 | 9u1-19%,
OUT 101l __E24 d N9 nRST
OUT_IO11 nReset —<-—
OUT 1012 __E13 d N5 _BOOTO
o2 E8 1 outlion BoOTo —N2 |
| OUT 1013
o1 L_N16 101
IN CRANK S22 | |\ conni 1o [NI9 102
INCAM 524 | |N-CRA o2 [N21-103
N VSS 55 ] IN- N20 104
L INCVSS 104 |
L 108 [N23 105
IN_TPS 30 E35 106
N TPz 32 | IN-TPS 106 35107
L INCTPS2 107 |
TN PPS a1 | N
INPPSZ__ 533 | |\ "ppy
AT S26 | N jAT V33 SWITCHABLE —N28_1\/33 ExT
ATL so7 ] N 2 el
IN_ATL V33 {va3
cT 528 2T
- 28 N va3 N
INJAT2  V5A_SWITCHABLE 2 e{Vs5A
V5A_SWITCHABLE j
m 8%22 gig - IN_O2S V5A_SWITCHABLE | \%310
| IN 0252 GNDA |
U E39
_ GNDA |
RESL _ si7
E IN_RESL
REs2 514 | N
R A INRES2
E IN_RES3
APL Sl |\ mapL
AP, s20 | N
38 IN_MAP
| IN_MAP3
INAUXL  S13 | \a
IN AUxz stz | IN-
IN_AUX2
IN AUX3 _sit | IN-
IN_AUX4 510 ] INAUX3
| INAUX4
INSENSL 89 | |\ orne
N sensz _ss | IN-
| IN_SENS2
N SENss _s7 ] N-
| IN_SENS3
N senss 56 | IN-
N KNOCK 523 | 'N-SENS4
| INCKNOCK
IN D1 st |\ b1
N D2 s3] N
L IN D2
N D3 52 ] IN-
N D4 51 IND3
| IN_D4
VREFL S p—
VRER2 S5
YRERZ 55 vReR
V33REF}————— V33_REF
108 N2 | 6yt PWR EN
VIGN N26 | e V33
VBAT N2z ] N
YEAT el vEAT
vee—R8L vee
| G CAN RX 2

Module:mega_mcu144/0.2

[32]

U_ign8 U_mcu
ign8.SchDoc mcu.SchDoc
88.. g % OUT_IGN1 IGN1 < | IGN1
o OUT_IGN2 IGN2 <] IGN2
o OUT_IGN3 IGN3 <] IGN3
o OUT _IGN4 IGN4 <] IGN4
o OUT_IGN5 IGN5 <1 IGN5
o OUT IGN6 IGN6 <] IGN6
o OUT _IGN7 IGN7 <1 IGN7
OUT IGN8 IGN8 <1 IGNS8
o s Pour
OUT INjs__[—J QUT_IN32
OUT INa__J—J QUT_IN3
OUT INB__ ] QUT_IN#4
OUT INJ6 o= QUT_INJ
OUT N7 = QUT_INJ%
OUT TNig__[—J QUT_INJ7
1 OUT_INI8
OUT pwiz_— SUT-PWM2
OUT pwia_— SUT-PWMS
v OUT PWM4__ = o7 pwivia
_power wg OUT PWM5
ower.SchDoc OUT PWM6 | = OUT PWMS6
VBus':D VBUS VBA [ +{V5A 88}%@ OUT_PWM?
1o VCCH_ Ve V33 [—{va3 K OUT_PWMS
— PWR_EN V33A [ V33A oUT 1oL
141 V33 EXT [ 4—{V33 EXT e OUT I01
. V33REF [ —|V33REF e 0UT 102
I oUT 103
88.. 8‘5‘ ouT 104
L e oUT 105
= e OUT 106
e ouT I07
e oUT 108
. b e S 0UT 109
$ § g SO OUT_I010
% % %o ouriot ouT I011
Ui il OUT 1012
_input OUT 1013 L] oUT 1013
input.SchDoc -
WD IN.CRANK  OUT_CRANK > IN_CRANK
N AW INCAM 0UT_CAM — IN.CAM
> INTVSS OUT V5SS . — IN_VSS
mux.SchDoc
TS IN_TPS OUT_TPS [ > 100  COM — IN_TPS
INTPS2 = |NTTps2 OUT TPS2 [ o— 5101  MUX < | 109
R142
Mux2 l:l ||
mux.SchDoc
IN_PPS Lok
NS —— > INPPS OUT PPS [ +— > 100  COM > IN_PPS
INPPS2__ = |NpPS2 OUT PPS2 [ o— 5 101  MUX {4
Mux3
mux.SchDoc
o> IN_IAT OUT_IAT [+ 100 com > INLIAT
INATL ™ INCATL OUT ATL L4 5101  MUX <
Mux4
mux.SchDoc
N N OUT CLT [ 100 coMm > IN_CLT
INAT2Z ™ INCAT2 OUT AT2 [+ > 101  MUX <
%b IN_02S oUT 028 RI43 0 > IN_O2S
IN o282 M= |N“o2s2 OUT 0252 > IN 0252
;;2; > IN_RESL OUT_RESL > IN_RESL
R INRES2 OUT RES2 — IN_RES2
ESS = IN_RES3 OUT RES3 — IN_RES3
e IN_mAPL OUT_MAPL > IN_MAPL
AEE > IN_MAP2 OUT_MAF2 > IN_MAP2
IN MAP3 =G |NTMAP3 OUT_MAP3 — IN_MAP3
N AL IN_AUXL OUT_AUX1 > IN_AUX1
N A IN_AUX2 OUT_AUX2 S INAUX2
LS IN_AUX3 OUT_AUX3 — INAUX4
IN AUX4 = |NTAUX4 OUT_AUX4 — INAUX3
N N IN_SENSL OUT_SENSL > IN_SENSL
N S INZSENS2 OUT SENS2 — IN_SENS2
N N INZSENS3 OUT_SENS3 — IN_SENS3
IN SENSA = |N“SENS4 OUT_SENSA — IN_SENS4
IN_KNOCK I~ |\ KNOCK  OUT_KNOCK > IN_KNOCK
VEES——C VREFL
VREFZ ™) VREF2
U_dinput4
dinput4.SchDoc
vee o ND1 OUT D1 > INDL
2L IND2 oUT D2 — IND2
22 IND3 OUT D3 — IN D3
i > IN_D4 OUT D4 — IN_D4
U110 7K
4 WAKEUP RIG
0 R143 populated: analog input 02S
SN74LVC1GO6DCKR R145 populated: WAKEUP by CAN

U_can
can.SchDoc

CAN RX

CAN_RX |
CAN_TX

CAN TX

SPI1_SCK

CAN_RX

" CAN_TX

CANL
CANH

U_sd
sd.SchDoc

CANH

CANL

SPI1_MISO |

> SD_scK

SD_MISO

SPI1_MOSI

{ > SD_MOSI

SPI1_CS1
SPI1_CS2

nReset |

BOOTO <}

SPI2_SCK [}
SPI2_MISO |
SPI2_MOSI [}

SPI2_CS [

$100

NRST
/L
C147

100n

S101

BOOTO 5T

SCK
MISO
MOSI

cs

SCK

SPI3_SCK

MISO

SPI3_MISO |
SPI3_MOSI

MOSI

SPI3_CS

[92] [92] [%2] [%2]
O|o|T|T
wlw]w]w

cs

USBP

UsSB P

USBM

USB N

USBID

USBID <}

VBUS < ——VBUS

12C_SDA
12C_SCL [

UART8_RX <
UART8_TX [ I

UART2_RX <
UART2_TX [}

SWCLK |
SWDIO <
SWO [

101 <
102 ox
103
104

12C_SDA
12C_SCL

UART8 RX
UART8 TX

UART2 RX
UART2 TX

SWCLK
SWDIO
SWo

101
102
103
104

105

05

06

106
107

o7

108

o8

VIGN
VBAT

VIGN

VBAT

> SD_CS V33_PULL < Va3

V33 < {V33_EXT

U_sensors
sensors.SchDoc

L Acc_sck

ACC_MISO

" ACC_MOSI

V33 12C SCL

12C_SDA

—> ACC_CS

> BARO_SCL
> BARO_SDA

V33 < V33




2 3
More accurate threshold for "raw" connection of VR sensors

1

2

[ INL(CRNK) £

V5A

+ :

C195 5

toon [ N3 >—5

)—7<

GNDA
R197

1—‘>GNDA

MCP6004




1 2 3
U102
1 2
IN  OouT V33REF_ >
—LC106 GND —Lc1o7
47u REF3033, 4.7u
GNDA GNDA
GNDA VeR
[ vcc
D108
D101 U101AMS1117-3.3 o R107 |
3 2 1
VBUS IN  OuT '
| T R -
102 BS8lOW GND C103 =—C104| |ED-GREEN-0603
P c102 4.7u 4.7u
4.7u
= L = = L100
= - [V&A >
= BLMIBAG601SN1D VEEA
C137
47u
108
0k
1
® fvea >
1 ="low SMD1206B035TF/16 _Lcm
AU
[ PWR EN 7 XA03400A 47
109
b I:Eok
1 GNDA 1 |H{1Q102
= I A03401A
o| F100
o o V33 EXT >
1 10103 SMD1206B035TF/16
=1 %A03400A
N
GND GNDA B
Title
Size Number Revision
A4
Date: 4.19.2023 | Sheet of
File: C:\Work\..\power.SchDoc | Drawn By:
2 3 4




ﬁ
LIS2DH12TR
N
L scusec £ E'vopio R V3
2 z z oo 21 |
2 cs VDD —3 o126
3 SDO/SAD _ GND@E) —2 o0
| SDA/SDISDO S GND(2) |
%) [a]
w =z —
['4 [C] =
[Te] [{e]
Ci3s
»—”—|||-
100n
U107
9 vop INTDRDY [
1 vddio
cs
SCL/SPC
SDA/SDI/SDO
SDO/SAD 6
GND [
RES GND

LPS22HBTR

N




4 5 7 8
V5A
VREF2
o —
= 4 M470
TR Module:knock/0.2
I} Te)
g >
IN_KNOCK W1 IN_KNOCK 5 OUT_KNOCK E3 OUT_KNOCK
G
, V5AC470
| GNDA
100n
GNDA U471
U470 LMV321IDBVR
IN_KNOCK LMV321IDBVR 4 OUT_KNOCK
4
C474 4C74p73 o~
~ 680p
GNDA GNDA  GNDA
GNDA
Tite: Hellen-One Knock USEET EMS rusEE=]
o . ; . Hellen-One Platform O
Size: AS‘ Author: andreika Revision: 0.2 https-//rusefi.com/s/hellen7?
Date: 15.02.2023 Sheet 1 of 1
4 B ‘ 7 8




	Root (Page 1)
	Symbols
	C17
	C20
	C21
	D1
	D10
	D11
	D12
	D13
	D14
	D15
	D16
	D17
	D2
	D20
	D21
	D22
	D3
	D30
	D31
	D32
	D33
	D34
	D35
	D36
	D37
	D38
	D39
	D4
	D40
	D41
	D42
	D43
	D44
	D45
	D46
	D47
	D48
	D5
	D6
	D7
	D8
	D9
	F1
	F10
	F11
	F2
	F3
	F4
	F5
	F6
	F7
	F8
	F9
	G1
	G2
	G3
	G4
	G5
	G6
	J3
	J4
	J6
	J7
	J8
	M1
	M2
	M3
	M6
	M8
	M9
	P1
	P2
	P3
	P4
	R1
	R10
	R11
	R12
	R13
	R15
	R16
	R17
	R18
	R19
	R2
	R22
	R24
	R35
	R37
	R39
	R4
	R40
	R46
	R48
	R49
	R5
	R50
	R51
	R52
	R53
	R54
	R55
	R56
	R59
	R60
	R61
	R62
	R63
	R64
	R67
	R68
	R69
	R70
	R72
	R73
	R74
	R75
	R76
	R8
	R85
	R89
	R9
	R91
	R93


	MCU (Page 2)
	Hierarchical Labels
	2STEP_PULLDOWN
	AIN1
	AIN2
	AIN3
	AIN4
	CAM_PULLDOWN
	CAM_VR_PULLUP
	CAN+
	CAN-
	CRANK_N_PULLUP
	CRANK_P_PULLUP
	D2_PULLDOWN
	D3_PULLDOWN
	D4_PULLDOWN
	D5_PULLDOWN
	ETB_DIR
	ETB_DIS
	ETB_PWM
	HALL1
	HALL2
	HALL3
	HS1
	HS2
	IN_2STEP
	IN_AFR
	IN_CAM_HALL
	IN_CAM_VR
	IN_CLT
	IN_CRANK
	IN_D2
	IN_D3
	IN_D4
	IN_D5
	IN_FLEX
	IN_IAT
	IN_KNOCK
	IN_MAP
	IN_MAP2
	IN_PPS1
	IN_PPS2
	IN_TPS1
	IN_TPS2
	MAIN
	MCU_BOOST
	MCU_FAN_RELAY
	MCU_IDLE1
	MCU_IDLE2
	MCU_INJ1
	MCU_INJ2
	MCU_INJ3
	MCU_INJ4
	MCU_INJ5
	MCU_INJ6
	NOS
	OUT_IGN1
	OUT_IGN2
	OUT_IGN3
	OUT_IGN4
	OUT_IGN5
	OUT_IGN6
	PUMP_RELAY
	PWR_EN
	TACH
	TACH_PULLUP
	TEMP_PULLUP
	THRESHOLD_VR_CM
	THRESHOLD_VR_CR
	TLS115_PG
	VIGN
	VREF
	VR_ANALOG_CM
	VR_ANALOG_CR
	VVT1
	VVT2

	Symbols
	C19
	J1
	J2
	J5
	M4
	P16
	P17
	P18
	P19
	P20
	P21
	P22
	P23
	P24
	P25
	P26
	P27
	P28
	R3
	R6
	U4


	INJ (Page 3)
	Hierarchical Labels
	IN1
	IN2
	IN3
	IN4
	OUT1
	OUT2
	OUT3
	OUT4

	Symbols
	Q26
	Q30
	Q6
	Q7
	R1100
	R1101
	R98
	R99


	LS1 (Page 4)
	Hierarchical Labels
	IN1
	IN2
	IN3
	IN4
	OUT1
	OUT2
	OUT3
	OUT4

	Symbols
	D64
	D65
	D66
	D67
	Q41
	Q42
	Q43
	Q44
	R1102
	R1103
	R1104
	R1105


	ETB (Page 5)
	Hierarchical Labels
	DIR
	DIS
	OUT+
	OUT-
	PWM
	PWR

	Symbols
	C1
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C3
	C4
	C6
	C7
	C8
	C9
	R90
	U1


	LS2 (Page 6)
	Hierarchical Labels
	IN1
	IN2
	IN3
	IN4
	OUT1
	OUT2
	OUT3
	OUT4

	Symbols
	D68
	D69
	D70
	D71
	Q45
	Q46
	Q47
	Q48
	R1106
	R1107
	R1108
	R1109


	LS_weak (Page 7)
	Hierarchical Labels
	IN1
	IN2
	IN3
	IN4
	OUT1
	OUT2
	OUT3
	OUT4 (ALWAYS_HOT)

	Symbols
	D29
	D49
	D52
	D72
	Q10
	Q11
	Q24
	Q27
	R1110
	R1111
	R1112
	R1113


	MAP (Page 8)
	Hierarchical Labels
	OUT

	Symbols
	C2
	U3


	OPT_PULLDOWNS1 (Page 9)
	Hierarchical Labels
	LINE1
	LINE2
	LINE3
	LINE4
	PD_EN1
	PD_EN2
	PD_EN3
	PD_EN4

	Symbols
	Q22
	Q23
	Q8
	Q9
	R27
	R28
	R78
	R79
	R80
	R81
	R82
	R83
	R84
	R86
	R87
	R88


	OPT_PULLUPS (Page 11)
	Hierarchical Labels
	LINE1
	LINE2
	PU_EN

	Symbols
	Q12
	Q13
	Q14
	R29
	R30
	R31
	R32


	TACH_PULLUP (Page 12)
	Hierarchical Labels
	LINE
	PU_12V_EN

	Symbols
	C5
	D25
	D26
	D27
	Q20
	Q21
	R33
	R42
	R43
	R44
	R45


	HALL_OPT_PU (Page 13)
	Hierarchical Labels
	LINE1
	LINE2
	LINE3
	PU_EN1
	PU_EN2
	PU_EN3

	Symbols
	C18
	D18
	D19
	D23
	D28
	Q1
	Q3
	Q35
	Q36
	Q49
	Q50
	Q51
	Q52
	Q53
	R1125
	R1126
	R1127
	R1128
	R1129
	R1131
	R1132
	R1135
	R1136
	R1137
	R1138
	R1139
	R1140
	R1141
	R25
	R41


	HS (Page 14)
	Hierarchical Labels
	IN1
	IN2
	OUT1
	OUT2

	Symbols
	D50
	D51
	Q16
	Q17
	Q2
	Q4
	R14
	R20
	R38
	R7


	OPT_PULLDOWNS2 (Page 14)
	Hierarchical Labels
	LINE1
	LINE2
	PD_EN1
	PD_EN2

	Symbols
	Q15
	Q5
	R21
	R23
	R36
	R47
	R77
	R92


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

	C411
	C411-1
	C411-2

	C412
	C412-1
	C412-2

	C413
	C413-1
	C413-2

	C414
	C414-1
	C414-2

	C415
	C415-1
	C415-2

	C420
	C420-1
	C420-2

	C421
	C421-1
	C421-2

	C422
	C422-1
	C422-2

	C423
	C423-1
	C423-2

	C424
	C424-1
	C424-2

	C425
	C425-1
	C425-2

	C426
	C426-1
	C426-2

	C427
	C427-1
	C427-2

	C428
	C428-1
	C428-2

	C429
	C429-1
	C429-2

	D410
	D410-1
	D410-2

	D411
	D411-1
	D411-2
	D411-3

	D412
	D412-1
	D412-2

	D413
	D413-1
	D413-2

	D414
	D414-1
	D414-2

	D416
	D416-1
	D416-2

	D417
	D417-1
	D417-2

	D418
	D418-1
	D418-2

	D420
	D420-1
	D420-2

	D421
	D421-1
	D421-2

	F410
	F410-1
	F410-2

	L420
	L420-1
	L420-2

	L421
	L421-1
	L421-2

	LED1
	LED1-1
	LED1-2

	LED2
	LED2-1
	LED2-2

	LED3
	LED3-1
	LED3-2

	LED4
	LED4-1
	LED4-2

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

	R410
	R410-1
	R410-2

	R411
	R411-1
	R411-2

	R413
	R413-1
	R413-2

	R420
	R420-1
	R420-2

	R421
	R421-1
	R421-2

	R422
	R422-1
	R422-2

	R423
	R423-1
	R423-2

	R424
	R424-1
	R424-2

	R425
	R425-1
	R425-2

	R426
	R426-1
	R426-2

	R427
	R427-1
	R427-2

	R428
	R428-1
	R428-2

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

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

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


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


	EN
	Pins
	M410-E5
	U411-7

	NetLabels
	EN
	EN


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


	IN_VIGN
	Pins
	D417-2
	M410-V2
	R411-1

	NetLabels
	IN_VIGN
	IN_VIGN


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


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


	NetC420_2
	Pins
	C420-2
	U420-1


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


	NetC427_1
	Pins
	C427-1
	R420-2


	NetC428_1
	Pins
	C428-1
	U420-6


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


	NetD411_1
	Pins
	D411-1


	NetD411_2
	Pins
	D411-2
	D412-2
	R410-2


	NetD416_2
	Pins
	D416-2
	F410-2


	NetLED1_1
	Pins
	LED1-1
	R424-1


	NetLED2_1
	Pins
	LED2-1
	R425-1


	NetLED3_1
	Pins
	LED3-1
	R426-1


	NetLED4_1
	Pins
	LED4-1
	R427-1


	NetR421_1
	Pins
	R421-1
	U420-4


	NetU410_4
	Pins
	U410-4


	PG
	Pins
	M410-E6
	R428-1
	U411-4

	NetLabels
	PG
	PG


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


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


	V12_PERM
	Pins
	M410-V1
	R410-1


	V12_RAW
	Pins
	D418-1
	F410-1
	M410-V3


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

	NetLabels
	VBAT
	VBAT
	VBAT


	VIGN
	Pins
	C411-1
	D410-1
	D414-2
	LED2-2
	M410-E3
	R411-2
	R413-1

	NetLabels
	VIGN
	VIGN





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

	C461
	C461-1
	C461-2

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

	R461
	R461-1
	R461-2

	R462
	R462-1
	R462-2

	R463
	R463-1
	R463-2

	R464
	R464-1
	R464-2

	R466
	R466-1
	R466-2

	R467
	R467-1
	R467-2

	R468
	R468-1
	R468-2

	R469
	R469-1
	R469-2

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


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


	IGN1
	Pins
	M460-V8
	U460-14

	NetLabels
	IGN1
	IGN1


	IGN2
	Pins
	M460-V7
	U460-15

	NetLabels
	IGN2
	IGN2


	IGN3
	Pins
	M460-V6
	U460-17

	NetLabels
	IGN3
	IGN3


	IGN4
	Pins
	M460-V5
	U460-16

	NetLabels
	IGN4
	IGN4


	IGN5
	Pins
	M460-V4
	U460-18

	NetLabels
	IGN5
	IGN5


	IGN6
	Pins
	M460-V3
	U460-19

	NetLabels
	IGN6
	IGN6


	IGN7
	Pins
	M460-V2
	U460-21

	NetLabels
	IGN7
	IGN7


	IGN8
	Pins
	M460-V1
	U460-20

	NetLabels
	IGN8
	IGN8


	NetR461_1
	Pins
	R461-1
	U460-3


	NetR462_1
	Pins
	R462-1
	U460-6


	NetR463_1
	Pins
	R463-1
	U460-7


	NetR464_1
	Pins
	R464-1
	U460-9


	NetR466_1
	Pins
	R466-1
	U460-8


	NetR467_1
	Pins
	R467-1
	U460-10


	NetR468_1
	Pins
	R468-1
	U460-5


	NetR469_1
	Pins
	R469-1
	U460-4


	OUT_IGN1
	Pins
	M460-S8
	R467-2

	NetLabels
	OUT_IGN1
	OUT_IGN1


	OUT_IGN2
	Pins
	M460-S7
	R464-2

	NetLabels
	OUT_IGN2
	OUT_IGN2


	OUT_IGN3
	Pins
	M460-S6
	R463-2

	NetLabels
	OUT_IGN3
	OUT_IGN3


	OUT_IGN4
	Pins
	M460-S5
	R466-2

	NetLabels
	OUT_IGN4
	OUT_IGN4


	OUT_IGN5
	Pins
	M460-S4
	R462-2

	NetLabels
	OUT_IGN5
	OUT_IGN5


	OUT_IGN6
	Pins
	M460-S3
	R468-2

	NetLabels
	OUT_IGN6
	OUT_IGN6


	OUT_IGN7
	Pins
	M460-S2
	R461-2

	NetLabels
	OUT_IGN7
	OUT_IGN7


	OUT_IGN8
	Pins
	M460-S1
	R469-2

	NetLabels
	OUT_IGN8
	OUT_IGN8


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


	VCC
	Pins
	C460-1
	M460-V9
	U460-1





	mega-mcu144-schematic("All Documents",Physical)
	hellen1-mega-mcu144.SchDoc(hellen1-mega-mcu144)
	mux.SchDoc(Mux1)
	Components
	C270
	C270-1
	C270-2

	U270
	U270-1
	U270-2
	U270-3
	U270-4
	U270-5
	U270-6


	Nets
	GNDA
	Pins
	C270-1
	U270-2


	NetU270_1
	Pins
	U270-1

	Ports
	NetU270_1


	NetU270_3
	Pins
	U270-3

	Ports
	NetU270_3


	NetU270_4
	Pins
	U270-4

	Ports
	NetU270_4


	NetU270_6
	Pins
	U270-6

	Ports
	NetU270_6


	V5A
	Pins
	C270-2
	U270-5



	Ports
	COM_Mux1
	IO0_Mux1
	IO1_Mux1
	MUX_Mux1


	mux.SchDoc(Mux2)
	Components
	C275
	C275-1
	C275-2

	U275
	U275-1
	U275-2
	U275-3
	U275-4
	U275-5
	U275-6


	Nets
	GNDA
	Pins
	C275-1
	U275-2


	NetU275_1
	Pins
	U275-1

	Ports
	NetU275_1


	NetU275_3
	Pins
	U275-3

	Ports
	NetU275_3


	NetU275_4
	Pins
	U275-4

	Ports
	NetU275_4


	NetU275_6
	Pins
	U275-6

	Ports
	NetU275_6


	V5A
	Pins
	C275-2
	U275-5



	Ports
	COM_Mux2
	IO0_Mux2
	IO1_Mux2
	MUX_Mux2


	mux.SchDoc(Mux3)
	Components
	C280
	C280-1
	C280-2

	U280
	U280-1
	U280-2
	U280-3
	U280-4
	U280-5
	U280-6


	Nets
	GNDA
	Pins
	C280-1
	U280-2


	NetU280_1
	Pins
	U280-1

	Ports
	NetU280_1


	NetU280_3
	Pins
	U280-3

	Ports
	NetU280_3


	NetU280_4
	Pins
	U280-4

	Ports
	NetU280_4


	NetU280_6
	Pins
	U280-6

	Ports
	NetU280_6


	V5A
	Pins
	C280-2
	U280-5



	Ports
	COM_Mux3
	IO0_Mux3
	IO1_Mux3
	MUX_Mux3


	mux.SchDoc(Mux4)
	Components
	C285
	C285-1
	C285-2

	U285
	U285-1
	U285-2
	U285-3
	U285-4
	U285-5
	U285-6


	Nets
	GNDA
	Pins
	C285-1
	U285-2


	NetU285_1
	Pins
	U285-1

	Ports
	NetU285_1


	NetU285_3
	Pins
	U285-3

	Ports
	NetU285_3


	NetU285_4
	Pins
	U285-4

	Ports
	NetU285_4


	NetU285_6
	Pins
	U285-6

	Ports
	NetU285_6


	V5A
	Pins
	C285-2
	U285-5



	Ports
	COM_Mux4
	IO0_Mux4
	IO1_Mux4
	MUX_Mux4


	sd.SchDoc(U_sd)
	Components
	C117
	C117-1
	C117-2

	C123
	C123-1
	C123-2

	J100
	J100-1
	J100-2
	J100-3
	J100-4
	J100-5
	J100-6
	J100-7
	J100-8
	J100-9
	J100-SW1
	J100-SW2
	J100-SW3

	R120
	R120-1
	R120-2


	Nets
	GND
	Pins
	C117-2
	C123-2
	J100-3
	J100-6


	NetC117_1
	Pins
	C117-1
	C123-1
	J100-4

	Ports
	NetC117_1


	NetJ100_1
	Pins
	J100-1

	Ports
	NetJ100_1


	NetJ100_2
	Pins
	J100-2

	Ports
	NetJ100_2


	NetJ100_5
	Pins
	J100-5

	Ports
	NetJ100_5


	NetJ100_7
	Pins
	J100-7
	R120-1

	Ports
	NetJ100_7


	NetJ100_8
	Pins
	J100-8


	NetJ100_9
	Pins
	J100-9


	NetJ100_SW1
	Pins
	J100-SW1


	NetJ100_SW2
	Pins
	J100-SW2


	NetJ100_SW3
	Pins
	J100-SW3


	NetR120_2
	Pins
	R120-2

	Ports
	NetR120_2



	Ports
	SD_CS
	SD_MISO
	SD_MOSI
	SD_SCK
	V33
	V33_PULL


	power.SchDoc(U_power)
	Components
	C102
	C102-1
	C102-2

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C137
	C137-1
	C137-2

	C138
	C138-1
	C138-2

	D101
	D101-1
	D101-2

	D108
	D108-1
	D108-2

	F100
	F100-1
	F100-2

	F101
	F101-1
	F101-2

	J102
	J102-1
	J102-2

	L100
	L100-1
	L100-2

	Q100
	Q100-1
	Q100-2
	Q100-3

	Q101
	Q101-1
	Q101-2
	Q101-3

	Q102
	Q102-1
	Q102-2
	Q102-3

	Q103
	Q103-1
	Q103-2
	Q103-3

	R102
	R102-1
	R102-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	U101
	U101-1
	U101-2
	U101-3

	U102
	U102-1
	U102-2
	U102-3


	Nets
	GND
	Pins
	C102-1
	C103-1
	C104-1
	C137-1
	J102-1
	Q101-2
	Q103-2
	R102-1
	R107-1
	U101-2


	GNDA
	Pins
	C106-2
	C107-2
	C138-2
	J102-2
	U102-3


	NetC102_2
	Pins
	C102-2
	C106-1
	D101-1
	Q100-2
	R108-2
	U101-1
	U102-1

	Ports
	NetC102_2


	NetC103_2
	Pins
	C103-2
	C104-2
	D108-1
	L100-1
	Q102-2
	R109-2
	U101-3

	Ports
	NetC103_2


	NetC107_1
	Pins
	C107-1
	U102-2

	Ports
	NetC107_1


	NetC137_2
	Pins
	C137-2
	L100-2

	Ports
	NetC137_2


	NetC138_1
	Pins
	C138-1
	F101-1

	Ports
	NetC138_1


	NetD101_2
	Pins
	D101-2
	R102-2

	Ports
	NetD101_2


	NetD108_2
	Pins
	D108-2
	R107-2


	NetF100_1
	Pins
	F100-1

	Ports
	NetF100_1


	NetF100_2
	Pins
	F100-2
	Q102-3


	NetF101_2
	Pins
	F101-2
	Q100-3


	NetQ100_1
	Pins
	Q100-1
	Q101-3
	R108-1


	NetQ101_1
	Pins
	Q101-1
	Q103-1

	Ports
	NetQ101_1


	NetQ102_1
	Pins
	Q102-1
	Q103-3
	R109-1



	Ports
	PWR_EN
	V5A
	V33
	V33_EXT
	V33A
	V33REF
	VBUS
	VCC


	sensors.SchDoc(U_sensors)
	Components
	C126
	C126-1
	C126-2

	C134
	C134-1
	C134-2

	U106
	U106-1
	U106-2
	U106-3
	U106-4
	U106-5
	U106-6
	U106-7
	U106-8
	U106-9
	U106-10
	U106-11
	U106-12

	U107
	U107-1
	U107-2
	U107-3
	U107-4
	U107-5
	U107-6
	U107-7
	U107-8
	U107-9
	U107-10


	Nets
	GND
	Pins
	C126-2
	C134-2
	U106-5
	U106-6
	U106-7
	U106-8
	U107-3
	U107-5
	U107-8
	U107-9


	NetC126_1
	Pins
	C126-1
	C134-1
	U106-9
	U106-10
	U107-1
	U107-6
	U107-10

	Ports
	NetC126_1


	NetU106_1
	Pins
	U106-1

	Ports
	NetU106_1


	NetU106_2
	Pins
	U106-2

	Ports
	NetU106_2


	NetU106_3
	Pins
	U106-3

	Ports
	NetU106_3


	NetU106_4
	Pins
	U106-4

	Ports
	NetU106_4


	NetU106_11
	Pins
	U106-11


	NetU106_12
	Pins
	U106-12


	NetU107_2
	Pins
	U107-2

	Ports
	NetU107_2


	NetU107_4
	Pins
	U107-4

	Ports
	NetU107_4


	NetU107_7
	Pins
	U107-7



	Ports
	ACC_CS
	ACC_MISO
	ACC_MOSI
	ACC_SCK
	BARO_SCL
	BARO_SDA
	V33


	Components
	C147
	C147-1
	C147-2

	M100
	M100-E1
	M100-E2
	M100-E3
	M100-E4
	M100-E6
	M100-E7
	M100-E8
	M100-E9
	M100-E10
	M100-E11
	M100-E12
	M100-E13
	M100-E14
	M100-E15
	M100-E16
	M100-E17
	M100-E18
	M100-E19
	M100-E20
	M100-E21
	M100-E22
	M100-E23
	M100-E24
	M100-E25
	M100-E26
	M100-E27
	M100-E28
	M100-E29
	M100-E30
	M100-E31
	M100-E32
	M100-E33
	M100-E34
	M100-E35
	M100-E36
	M100-E38
	M100-E39
	M100-G
	M100-N1
	M100-N2
	M100-N3
	M100-N4
	M100-N5
	M100-N6
	M100-N7
	M100-N8
	M100-N9
	M100-N10
	M100-N11
	M100-N12
	M100-N13
	M100-N14
	M100-N15
	M100-N16
	M100-N17
	M100-N18
	M100-N19
	M100-N20
	M100-N21
	M100-N22
	M100-N23
	M100-N24
	M100-N25
	M100-N26
	M100-N27
	M100-N28
	M100-N29
	M100-N30
	M100-N31
	M100-N32
	M100-S1
	M100-S2
	M100-S3
	M100-S4
	M100-S5
	M100-S6
	M100-S7
	M100-S8
	M100-S9
	M100-S10
	M100-S11
	M100-S12
	M100-S13
	M100-S14
	M100-S15
	M100-S16
	M100-S17
	M100-S18
	M100-S19
	M100-S20
	M100-S21
	M100-S22
	M100-S23
	M100-S24
	M100-S25
	M100-S26
	M100-S27
	M100-S28
	M100-S29
	M100-S30
	M100-S31
	M100-S32
	M100-S33
	M100-S35
	M100-W1
	M100-W2
	M100-W3
	M100-W4
	M100-W5
	M100-W6
	M100-W7
	M100-W8
	M100-W9
	M100-W10
	M100-W11
	M100-W12
	M100-W13

	P104
	P104-1

	P105
	P105-1

	P106
	P106-1

	R141
	R141-1
	R141-2

	R142
	R142-1
	R142-2

	R143
	R143-1
	R143-2

	R144
	R144-1
	R144-2

	R145
	R145-1
	R145-2

	S100
	S100-1
	S100-2

	S101
	S101-1
	S101-2

	U110
	U110-2
	U110-3
	U110-4
	U110-5


	Nets
	ACC_CS
	ACC_MISO
	ACC_MOSI
	ACC_SCK
	BOOT0
	Pins
	M100-N5
	S101-1

	NetLabels
	BOOT0
	BOOT0


	CAN_RX
	Pins
	U110-2

	NetLabels
	CAN_RX
	CAN_RX


	CAN_TX
	NetLabels
	CAN_TX


	CANH
	Pins
	M100-W12

	NetLabels
	CANH
	CANH


	CANL
	Pins
	M100-W13

	NetLabels
	CANL
	CANL


	COM
	GND
	Pins
	C147-1
	M100-G
	R141-1
	R142-2
	S100-2
	U110-3


	GNDA
	Pins
	M100-E39
	M100-W1


	I2C_SCL
	Pins
	M100-N14

	NetLabels
	I2C_SCL
	I2C_SCL
	I2C_SCL


	I2C_SDA
	Pins
	M100-N15

	NetLabels
	I2C_SDA
	I2C_SDA
	I2C_SDA


	IGN1
	IGN2
	IGN3
	IGN4
	IGN5
	IGN6
	IGN7
	IGN8
	IN_AT1
	Pins
	M100-S27

	NetLabels
	IN_AT1
	IN_AT1


	IN_AT2
	Pins
	M100-S29

	NetLabels
	IN_AT2
	IN_AT2


	IN_AUX1
	Pins
	M100-S13

	NetLabels
	IN_AUX1
	IN_AUX1


	IN_AUX2
	Pins
	M100-S12

	NetLabels
	IN_AUX2
	IN_AUX2


	IN_AUX3
	Pins
	M100-S11

	NetLabels
	IN_AUX3
	IN_AUX3


	IN_AUX4
	Pins
	M100-S10

	NetLabels
	IN_AUX4
	IN_AUX4


	IN_CAM
	Pins
	M100-S24

	NetLabels
	IN_CAM
	IN_CAM


	IN_CLT
	Pins
	M100-S28

	NetLabels
	IN_CLT
	IN_CLT


	IN_CRANK
	Pins
	M100-S22

	NetLabels
	IN_CRANK
	IN_CRANK


	IN_D1
	Pins
	M100-S4

	NetLabels
	IN_D1
	IN_D1


	IN_D2
	Pins
	M100-S3

	NetLabels
	IN_D2
	IN_D2


	IN_D3
	Pins
	M100-S2

	NetLabels
	IN_D3
	IN_D3


	IN_D4
	Pins
	M100-S1

	NetLabels
	IN_D4
	IN_D4


	IN_IAT
	Pins
	M100-S26

	NetLabels
	IN_IAT
	IN_IAT


	IN_KNOCK
	Pins
	M100-S23

	NetLabels
	IN_KNOCK
	IN_KNOCK


	IN_MAP1
	Pins
	M100-S21

	NetLabels
	IN_MAP1
	IN_MAP1


	IN_MAP2
	Pins
	M100-S20

	NetLabels
	IN_MAP2
	IN_MAP2


	IN_MAP3
	Pins
	M100-S19

	NetLabels
	IN_MAP3
	IN_MAP3


	IN_O2S
	Pins
	M100-S16

	NetLabels
	IN_O2S
	IN_O2S


	IN_O2S2
	Pins
	M100-S15

	NetLabels
	IN_O2S2
	IN_O2S2


	IN_PPS
	Pins
	M100-S31

	NetLabels
	IN_PPS
	IN_PPS


	IN_PPS2
	Pins
	M100-S33

	NetLabels
	IN_PPS2
	IN_PPS2


	IN_RES1
	Pins
	M100-S17

	NetLabels
	IN_RES1
	IN_RES1


	IN_RES2
	Pins
	M100-S14

	NetLabels
	IN_RES2
	IN_RES2


	IN_RES3
	Pins
	M100-S18

	NetLabels
	IN_RES3
	IN_RES3


	IN_SENS1
	Pins
	M100-S9

	NetLabels
	IN_SENS1
	IN_SENS1


	IN_SENS2
	Pins
	M100-S8

	NetLabels
	IN_SENS2
	IN_SENS2


	IN_SENS3
	Pins
	M100-S7

	NetLabels
	IN_SENS3
	IN_SENS3


	IN_SENS4
	Pins
	M100-S6

	NetLabels
	IN_SENS4
	IN_SENS4


	IN_TPS
	Pins
	M100-S30

	NetLabels
	IN_TPS
	IN_TPS


	IN_TPS2
	Pins
	M100-S32

	NetLabels
	IN_TPS2
	IN_TPS2


	IN_VSS
	Pins
	M100-S25

	NetLabels
	IN_VSS
	IN_VSS


	IO0
	IO1
	Pins
	M100-N16

	NetLabels
	IO1
	IO1


	IO2
	Pins
	M100-N19

	NetLabels
	IO2
	IO2


	IO3
	Pins
	M100-N21

	NetLabels
	IO3
	IO3


	IO4
	Pins
	M100-N20

	NetLabels
	IO4
	IO4


	IO5
	Pins
	M100-N23

	NetLabels
	IO5
	IO5


	IO6
	Pins
	M100-E35

	NetLabels
	IO6
	IO6


	IO7
	Pins
	M100-E36

	NetLabels
	IO7
	IO7


	IO8
	Pins
	M100-N29
	R141-2

	NetLabels
	IO8
	IO8
	IO8


	NetP104_1
	Pins
	P104-1


	NetP105_1
	Pins
	P105-1


	NetP106_1
	Pins
	P106-1


	NetR142_1
	Pins
	R142-1


	NetR143_1
	Pins
	R143-1
	R145-1


	NetR143_2
	Pins
	R143-2


	nRST
	Pins
	C147-2
	M100-N9
	S100-1

	NetLabels
	nRST
	nRST


	OUT_IGN1
	Pins
	M100-W11

	NetLabels
	OUT_IGN1
	OUT_IGN1


	OUT_IGN2
	Pins
	M100-W10

	NetLabels
	OUT_IGN2
	OUT_IGN2


	OUT_IGN3
	Pins
	M100-W9

	NetLabels
	OUT_IGN3
	OUT_IGN3


	OUT_IGN4
	Pins
	M100-W8

	NetLabels
	OUT_IGN4
	OUT_IGN4


	OUT_IGN5
	Pins
	M100-W7

	NetLabels
	OUT_IGN5
	OUT_IGN5


	OUT_IGN6
	Pins
	M100-W6

	NetLabels
	OUT_IGN6
	OUT_IGN6


	OUT_IGN7
	Pins
	M100-W5

	NetLabels
	OUT_IGN7
	OUT_IGN7


	OUT_IGN8
	Pins
	M100-W4

	NetLabels
	OUT_IGN8
	OUT_IGN8


	OUT_INJ1
	Pins
	M100-E19

	NetLabels
	OUT_INJ1
	OUT_INJ1


	OUT_INJ2
	Pins
	M100-E18

	NetLabels
	OUT_INJ2
	OUT_INJ2


	OUT_INJ3
	Pins
	M100-E29

	NetLabels
	OUT_INJ3
	OUT_INJ3


	OUT_INJ4
	Pins
	M100-E30

	NetLabels
	OUT_INJ4
	OUT_INJ4


	OUT_INJ5
	Pins
	M100-E31

	NetLabels
	OUT_INJ5
	OUT_INJ5


	OUT_INJ6
	Pins
	M100-E32

	NetLabels
	OUT_INJ6
	OUT_INJ6


	OUT_INJ7
	Pins
	M100-E33

	NetLabels
	OUT_INJ7
	OUT_INJ7


	OUT_INJ8
	Pins
	M100-E34

	NetLabels
	OUT_INJ8
	OUT_INJ8


	OUT_IO1
	Pins
	M100-E8

	NetLabels
	OUT_IO1
	OUT_IO1


	OUT_IO2
	Pins
	M100-E12

	NetLabels
	OUT_IO2
	OUT_IO2


	OUT_IO3
	Pins
	M100-E6

	NetLabels
	OUT_IO3
	OUT_IO3


	OUT_IO4
	Pins
	M100-E21

	NetLabels
	OUT_IO4
	OUT_IO4


	OUT_IO5
	Pins
	M100-E7

	NetLabels
	OUT_IO5
	OUT_IO5


	OUT_IO6
	Pins
	M100-E9

	NetLabels
	OUT_IO6
	OUT_IO6


	OUT_IO7
	Pins
	M100-E23

	NetLabels
	OUT_IO7
	OUT_IO7


	OUT_IO8
	Pins
	M100-E22

	NetLabels
	OUT_IO8
	OUT_IO8


	OUT_IO9
	Pins
	M100-E11

	NetLabels
	OUT_IO9
	OUT_IO9


	OUT_IO10
	Pins
	M100-E10

	NetLabels
	OUT_IO10
	OUT_IO10


	OUT_IO11
	Pins
	M100-E24

	NetLabels
	OUT_IO11
	OUT_IO11


	OUT_IO12
	Pins
	M100-E13

	NetLabels
	OUT_IO12
	OUT_IO12


	OUT_IO13
	Pins
	M100-E20

	NetLabels
	OUT_IO13
	OUT_IO13


	OUT_PWM1
	Pins
	M100-E27

	NetLabels
	OUT_PWM1
	OUT_PWM1


	OUT_PWM2
	Pins
	M100-E17

	NetLabels
	OUT_PWM2
	OUT_PWM2


	OUT_PWM3
	Pins
	M100-E16

	NetLabels
	OUT_PWM3
	OUT_PWM3


	OUT_PWM4
	Pins
	M100-E15

	NetLabels
	OUT_PWM4
	OUT_PWM4


	OUT_PWM5
	Pins
	M100-E14

	NetLabels
	OUT_PWM5
	OUT_PWM5


	OUT_PWM6
	Pins
	M100-E26

	NetLabels
	OUT_PWM6
	OUT_PWM6


	OUT_PWM7
	Pins
	M100-E25

	NetLabels
	OUT_PWM7
	OUT_PWM7


	OUT_PWM8
	Pins
	M100-E28

	NetLabels
	OUT_PWM8
	OUT_PWM8


	SD_CS
	SPI2_CS
	Pins
	M100-E4

	NetLabels
	SPI2_CS
	SPI2_CS


	SPI2_MISO
	Pins
	M100-E2

	NetLabels
	SPI2_MISO
	SPI2_MISO


	SPI2_MOSI
	Pins
	M100-E3

	NetLabels
	SPI2_MOSI
	SPI2_MOSI


	SPI2_SCK
	Pins
	M100-E1

	NetLabels
	SPI2_SCK
	SPI2_SCK


	SPI3_CS
	Pins
	M100-N10

	NetLabels
	SPI3_CS
	SPI3_CS


	SPI3_MISO
	Pins
	M100-N12

	NetLabels
	SPI3_MISO
	SPI3_MISO


	SPI3_MOSI
	Pins
	M100-N13

	NetLabels
	SPI3_MOSI
	SPI3_MOSI


	SPI3_SCK
	Pins
	M100-N11

	NetLabels
	SPI3_SCK
	SPI3_SCK


	SWCLK
	Pins
	M100-N8

	NetLabels
	SWCLK
	SWCLK


	SWDIO
	Pins
	M100-N7

	NetLabels
	SWDIO
	SWDIO


	SWO
	Pins
	M100-N6

	NetLabels
	SWO
	SWO


	UART2_RX
	Pins
	M100-N18

	NetLabels
	UART2_RX
	UART2_RX


	UART2_TX
	Pins
	M100-N17

	NetLabels
	UART2_TX
	UART2_TX


	UART8_RX
	Pins
	M100-N24

	NetLabels
	UART8_RX
	UART8_RX


	UART8_TX
	Pins
	M100-N25

	NetLabels
	UART8_TX
	UART8_TX


	USB_N
	Pins
	M100-N2

	NetLabels
	USB_N
	USB_N


	USB_P
	Pins
	M100-N3

	NetLabels
	USB_P
	USB_P


	USBID
	Pins
	M100-N1

	NetLabels
	USBID
	USBID


	V5A
	Pins
	M100-E38
	M100-N30
	M100-W2


	V33
	Pins
	M100-N22
	M100-N32
	S101-2
	U110-5


	V33_EXT
	Pins
	M100-N28


	V33A
	V33REF
	Pins
	M100-W3


	VBAT
	Pins
	M100-N27

	NetLabels
	VBAT
	VBAT


	VBUS
	Pins
	M100-N4


	VCC
	Pins
	M100-N31
	R144-1


	VIGN
	Pins
	M100-N26

	NetLabels
	VIGN
	VIGN


	VREF1
	Pins
	M100-S35

	NetLabels
	VREF1
	VREF1


	VREF2
	Pins
	M100-S5

	NetLabels
	VREF2
	VREF2


	WAKEUP
	Pins
	R144-2
	R145-2
	U110-4

	NetLabels
	WAKEUP




	opamp.SchDoc(OpAmp1)
	Components
	C170
	C170-1
	C170-2

	R170
	R170-1
	R170-2
	R170-3
	R170-4
	R170-5
	R170-6
	R170-7
	R170-8

	R171
	R171-1
	R171-2
	R171-3
	R171-4
	R171-5
	R171-6
	R171-7
	R171-8

	U170
	U170-1
	U170-2
	U170-3
	U170-4
	U170-5
	U170-6
	U170-7
	U170-8
	U170-9
	U170-10
	U170-11
	U170-12
	U170-13
	U170-14


	Nets
	GNDA
	Pins
	C170-1
	R170-2
	R170-3
	R171-2
	R171-3
	U170-11


	NetR170_1
	Pins
	R170-1
	U170-1
	U170-2


	NetR170_4
	Pins
	R170-4
	U170-13
	U170-14


	NetR170_5
	Pins
	R170-5
	R170-6

	Ports
	NetR170_5


	NetR170_7
	Pins
	R170-7
	R170-8

	Ports
	NetR170_7


	NetR171_1
	Pins
	R171-1
	U170-8
	U170-9


	NetR171_4
	Pins
	R171-4
	U170-6
	U170-7


	NetR171_5
	Pins
	R171-5
	R171-6

	Ports
	NetR171_5


	NetR171_7
	Pins
	R171-7
	R171-8

	Ports
	NetR171_7


	NetU170_3
	Pins
	U170-3

	Ports
	NetU170_3


	NetU170_5
	Pins
	U170-5

	Ports
	NetU170_5


	NetU170_10
	Pins
	U170-10

	Ports
	NetU170_10


	NetU170_12
	Pins
	U170-12

	Ports
	NetU170_12


	V5A
	Pins
	C170-2
	U170-4



	Ports
	IN1_OpAmp1
	IN2_OpAmp1
	IN3_OpAmp1
	IN4_OpAmp1
	OUT1_OpAmp1
	OUT2_OpAmp1
	OUT3_OpAmp1
	OUT4_OpAmp1


	opamp.SchDoc(OpAmp2)
	Components
	C175
	C175-1
	C175-2

	R175
	R175-1
	R175-2
	R175-3
	R175-4
	R175-5
	R175-6
	R175-7
	R175-8

	R176
	R176-1
	R176-2
	R176-3
	R176-4
	R176-5
	R176-6
	R176-7
	R176-8

	U175
	U175-1
	U175-2
	U175-3
	U175-4
	U175-5
	U175-6
	U175-7
	U175-8
	U175-9
	U175-10
	U175-11
	U175-12
	U175-13
	U175-14


	Nets
	GNDA
	Pins
	C175-1
	R175-2
	R175-3
	R176-2
	R176-3
	U175-11


	NetR175_1
	Pins
	R175-1
	U175-1
	U175-2


	NetR175_4
	Pins
	R175-4
	U175-13
	U175-14


	NetR175_5
	Pins
	R175-5
	R175-6

	Ports
	NetR175_5


	NetR175_7
	Pins
	R175-7
	R175-8

	Ports
	NetR175_7


	NetR176_1
	Pins
	R176-1
	U175-8
	U175-9


	NetR176_4
	Pins
	R176-4
	U175-6
	U175-7


	NetR176_5
	Pins
	R176-5
	R176-6

	Ports
	NetR176_5


	NetR176_7
	Pins
	R176-7
	R176-8

	Ports
	NetR176_7


	NetU175_3
	Pins
	U175-3

	Ports
	NetU175_3


	NetU175_5
	Pins
	U175-5

	Ports
	NetU175_5


	NetU175_10
	Pins
	U175-10

	Ports
	NetU175_10


	NetU175_12
	Pins
	U175-12

	Ports
	NetU175_12


	V5A
	Pins
	C175-2
	U175-4



	Ports
	IN1_OpAmp2
	IN2_OpAmp2
	IN3_OpAmp2
	IN4_OpAmp2
	OUT1_OpAmp2
	OUT2_OpAmp2
	OUT3_OpAmp2
	OUT4_OpAmp2


	opamp.SchDoc(OpAmp3)
	Components
	C180
	C180-1
	C180-2

	R180
	R180-1
	R180-2
	R180-3
	R180-4
	R180-5
	R180-6
	R180-7
	R180-8

	R181
	R181-1
	R181-2
	R181-3
	R181-4
	R181-5
	R181-6
	R181-7
	R181-8

	U180
	U180-1
	U180-2
	U180-3
	U180-4
	U180-5
	U180-6
	U180-7
	U180-8
	U180-9
	U180-10
	U180-11
	U180-12
	U180-13
	U180-14


	Nets
	GNDA
	Pins
	C180-1
	R180-2
	R180-3
	R181-2
	R181-3
	U180-11


	NetR180_1
	Pins
	R180-1
	U180-1
	U180-2


	NetR180_4
	Pins
	R180-4
	U180-13
	U180-14


	NetR180_5
	Pins
	R180-5
	R180-6

	Ports
	NetR180_5


	NetR180_7
	Pins
	R180-7
	R180-8

	Ports
	NetR180_7


	NetR181_1
	Pins
	R181-1
	U180-8
	U180-9


	NetR181_4
	Pins
	R181-4
	U180-6
	U180-7


	NetR181_5
	Pins
	R181-5
	R181-6

	Ports
	NetR181_5


	NetR181_7
	Pins
	R181-7
	R181-8

	Ports
	NetR181_7


	NetU180_3
	Pins
	U180-3

	Ports
	NetU180_3


	NetU180_5
	Pins
	U180-5

	Ports
	NetU180_5


	NetU180_10
	Pins
	U180-10

	Ports
	NetU180_10


	NetU180_12
	Pins
	U180-12

	Ports
	NetU180_12


	V5A
	Pins
	C180-2
	U180-4



	Ports
	IN1_OpAmp3
	IN2_OpAmp3
	IN3_OpAmp3
	IN4_OpAmp3
	OUT1_OpAmp3
	OUT2_OpAmp3
	OUT3_OpAmp3
	OUT4_OpAmp3


	opamp.SchDoc(OpAmp4)
	Components
	C185
	C185-1
	C185-2

	R185
	R185-1
	R185-2
	R185-3
	R185-4
	R185-5
	R185-6
	R185-7
	R185-8

	R186
	R186-1
	R186-2
	R186-3
	R186-4
	R186-5
	R186-6
	R186-7
	R186-8

	U185
	U185-1
	U185-2
	U185-3
	U185-4
	U185-5
	U185-6
	U185-7
	U185-8
	U185-9
	U185-10
	U185-11
	U185-12
	U185-13
	U185-14


	Nets
	GNDA
	Pins
	C185-1
	R185-2
	R185-3
	R186-2
	R186-3
	U185-11


	NetR185_1
	Pins
	R185-1
	U185-1
	U185-2


	NetR185_4
	Pins
	R185-4
	U185-13
	U185-14


	NetR185_5
	Pins
	R185-5
	R185-6

	Ports
	NetR185_5


	NetR185_7
	Pins
	R185-7
	R185-8

	Ports
	NetR185_7


	NetR186_1
	Pins
	R186-1
	U185-8
	U185-9


	NetR186_4
	Pins
	R186-4
	U185-6
	U185-7


	NetR186_5
	Pins
	R186-5
	R186-6

	Ports
	NetR186_5


	NetR186_7
	Pins
	R186-7
	R186-8

	Ports
	NetR186_7


	NetU185_3
	Pins
	U185-3

	Ports
	NetU185_3


	NetU185_5
	Pins
	U185-5

	Ports
	NetU185_5


	NetU185_10
	Pins
	U185-10

	Ports
	NetU185_10


	NetU185_12
	Pins
	U185-12

	Ports
	NetU185_12


	V5A
	Pins
	C185-2
	U185-4



	Ports
	IN1_OpAmp4
	IN2_OpAmp4
	IN3_OpAmp4
	IN4_OpAmp4
	OUT1_OpAmp4
	OUT2_OpAmp4
	OUT3_OpAmp4
	OUT4_OpAmp4


	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


	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



	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






