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V12 RAW Vi i) fE
LA TE2 [ 12 raw vig L T VBus VBUS VBUS
VEA M1C V4 V2 VBAT USB N 1 USB2 N 1
A V12_PERM}——=— V12_PERM VBAT ¢ D- mo—— e ——
RL 2 0252 st 2 SENS2 V5 VIGN USB P c2 USB2 P cs
NI 5a GNDA GNDA IN.SENSL  IN_SENS2 VIGN | D+ fo—UYSB P AF .~ USB2P A~
STEERING N3 4 o2 FUEL LEVEL S3 S SENS4 IN_VIGN V3 10
RES2 0252 INSENS3  IN_SENS4 IN_VIGN D =<
FTP_PPS 5 5 BRAKE CAM S5 6 VSS R250
PPS RESL IN_CAM IN_VSS GND L usB2 N R0 ysg N =L
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AT 15| MA YL CNI6_CLT IN_CLT S15 | 2 NREFL 7516 IN_IAT @ Modulepower12/0.1 s CAN_VIO vs Va3
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- Tps 028 IN_AUXL IN_AUX2 It
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SENS4 NZ3 | S K OCK, N2 FUEL LEVEL IN BRAKE 523 | N-AUX ere (522 IN_ETP_PPS V12 V5 ©o Module:can/0.1 o
- - 4 o™
SENS2 NZ5 | SENSs  Sones [N26 AR IN_AFR 525 | IN-RESE NEPRS 526 IN_STEERING Vi, vs V2 £9 swo N | g £8
4 4 CANTX V5 | a\7x o' canl LSL_ CANN SWDIO — N& | onoio
Module:input/0.1 Module:input/0.1 CAN RX V6 | CAN RX < CANH S2 CAN_P SWCLK N5 SWCLK
M1B V5A M1D ) = © nReset N6 | | meset
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SND'IJ IIEE% CNS INLEHS | Eg = * May be used by WBO modul j% | YR €A 3421 PGNDA © 2 2
vs——EZ vs IN.O2s2 —Ea— ' MY Y {UsAl—33- PULL_RES2 PULL 0252 3% GKbA U s & &
VBA VEA GND | |I-enD VEA PULL_PPS PULL_RESL 5A o _ : :
J7 J8 Module:power5/0.1 M11
Module:inputio.1 A ARG UL AU | ey, ey N o jvas O| Module:stlink/0.1
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e GNDA | PULL_SENS2  PULL_SENSL VEA IN KNOCK RAW WL | |\ \nock  oUT KNock |E3—IN KNOCK vs—Y8_ 5y L Lva GND
OUT_INJ2 Module:input/0.1 g UART RX V2 | o kx
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EOUTACONINB1Y V33 EXT 101 EXT SPI_MOS]
OUT I3 CAN VIO N1 N2 CAN RX T SEINVOS |
CAN_VIO CAN_RX | EXT 102 EXT SPl CS2
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TN INRVSS VSSTEULEOR <E8 | outTios OUT PWM1 —E1 COICWAT OUT IDLE w1 W2 OUT CANIST =
colL A2 “E5 El6 COIL BL OUT_LOW12 OUT_LOW9
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OUT WWT L IN_MAP2 IN_MAP3 S 1 ADO/SDO GND(3)
EGR 523 24 AC PRESS 2 EXT SPI_MOSI 2 & 9 100n
IN_RES3 IN_AUX1 g s SDA/SDI S GND(2) |
R0 ouT 1ons TNEUTRAL 525 | N-R°3 AUk 52 CLUTCH | 7 M8 o =
VTCS 57 IN- L 528 BRAKE Module:ign8/0.1 bz =
FTP PPS S0 | IN-AUX4 IN_RES1 35 0252 GNL1 V8 8 8 S8 OUT IGNL = ©
TPS ? IN_MAP2 S 58 INTPes IN_0252 330 S8 vt S > outien 22— 32U oM :
025 —STEERING S8 N REs2 GNDA | e YL o2 ouT_IGN2 —SL— U1 1eNe <
MAF IN_MAF —RI12 vsa—S2 | v Vsl vasl o ioN3 oUT_IGN3 30— 5108
LIy IGN4 OUT_IGN4 I
> Module:mcu/0.1 GNDA GN5 V4 = S4 OUT _IGN5 =
IN_0252 Y IoNs OUT_IGNs 23— 5Tt
IN_FTP_PPS GNDA o S CNT 1 IGN6 OUT_IGN6 | TGN
M2D 3 = emeu/o o Y2 16N oUT_IGN7 —22——35 1SN
5 IN_FUEL_LEVEL || Module:meu/0. G | 1GN8 2 ouT IGNg |51 OUT GRS
IN_EGR © g &
IGNL w1 £ g w2 IGN2
OUT_IGN1 > OUT_IGN2 T .
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AN
OUT_INJ4 OUT COIL_B2
21 D32 59
Vo R15 N4 148WS R17_ _VI2P R20__V12P N LRB
OUT_IGN4 D13 x
e L R OUT_INJ3 OUT_PUMP OUT COIL_B1 g
OUT _IGN3 D12 20 D31 .
7 H N4 148WS ) g
OUT IGN2 D11 x 1N4148WS
e L_H OUT _INJ2 OUT_IDLE OUT COIL_A2 ik
OUT IGN1 D10 9 D30 71 D52 63 57
LI NZLZBWS TNZLA8WS N I
470 — X X 1N4148WS akr —
OUT_INJL OUT ECF OUT COIL_AL
S R16 18 D29 20 D51 62 56
OUT IGN8 D17 :I_ S S N
” AN W 1N4148WS
OUT IGN7 D16 OUT _INJ8
7 [ H o 536 OUT_WWT
OUT _IGN6 D15 —H N4 148WS RIS _VI2P Ro1 Vizp
bl AN
OUT_IGN5 D14 —H OUT_INJ7
OUT O2H
2 D35
= NAL4BWS
OUT_INJ6 b
3 53 OUT_02H2
NA14BWS
OUT_INJ5 b
22 DEH SE—T, D58
OUT_TACH Daics TN IZ8WS
T b7 Y
) A\ X
1N4148WS RI13 __ CRANK_PULLUP X OUT_ALT. WARN
OUT ALTERN | o= T 48 D6
2 b8 |_ I:II 5 S R22  V12P
i AN
G145 L_H X oUT MAN
IN_VIGN i CAM_PULLUP
[
3 D9 I b, DELTA TNZ148WS
i AN
1INA148WS X X OUT cANIST
R4 4K VSS PULLLR 50 D60
Vo4 78 D39
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V12P} 57 [ Hvs
Vo4 R14
ve - D H—
1
A 1
L
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GNDA
VGA  M200D _ZF
B[ en GNDA |22 200Kc201[C202/c203 204C205(C206/c207 208C209C210[c211 212C213C214c215 216c217[c218[c219 220Kc221[c222c223

PULL _RES?2 3 W PULL_02S2
PULL PPS B A LSRES2 IPUILLL, (0772 |y PULL _RESL n Ron fin fin 00n fLoon fLoon fLoon ion Jion fion fion 00n [Loon [1oon [1oon oonLoonLoon [Loon
PULL_PPS PULL_RES1
PULL_AUX4 J7 — - 8 PULL_AUX3
PULL_AUX4 PULL_AUX3
PULL_AUX2 19 — = J10 PULL_AUXL
PULL_AUX2 PULL_AUX1
PULL_ MAP4___Jil — -~ 12 PULL_MAP3
PULL_MAP4 PULL_MAP3
PULL_MAP2 _ Ji3 — — 14 PULL_MAPL
PULL_IAT | o (A IAGLIL LA | PULL CLT
PULL_IAT PULL_CLT D200 D201 D202 D203 D204 D205
PULL_CAM 17 - — J18 PULL_VSS
PULL_CAM PULL_VSS
PULL_TPS 19 — — 320 PULL_O2S
PULL CRANK 121 ] ULL_TPS PULL_02S —p7—— U KNOCK 1. N 1. N 1. N K- N 1. N 1. N
PULL CRANK PULL_KNOCK N 1 N 1 N 1 N 1 N 1 N 1
PULL SENS4 123 24 PULL_SENS3 1 1 1 1 1 1
PULL SENS2 __Jo5 | LULL.SENS4 — PULL_SENS3 —pg PULL SENSL N N N N N N
PULL SENS2  PULL_SENS1 1 == 1 == 1 == 1 == 1 N === 1 N ===
Hellen One : Input Module interface N 1 v/ N 1 N 1 N 1 N 1 N 1
- Z|o AP <o) 1P | A.p- < N SR N &
M200C 2l SRV05-4-P-T7 28 | SRV05-4-P-T7 o ZE SRV05-4-P-T7 gzl ol SRV05-4-P-T7 ol é% SRV05-4-P-T7 %% 3P SRV0s4PTT  IZ
SENS1 s1 s2 SENS?2 S|% algl <o 3| == S5 2[5 S| I x| 9|5 Qo
IN_SENS1 IN_SENS2
SENS3 S3 | |\N SENs3 IN"SENSs S SENS4
CAM S5 — - S6 VSS
KNOCK | DLk NVES CRANK | | | | | | | | | |
535 =5~ IN.KNOCK  IN_CRANK =75 e IR200 IR201 IR202 1R203 1R204 1R205
39 | |N"02S IN_TPS 14k7 14k7 14k7 14k7 14Kk7 14Kk7
MAPL S11 -~ — S12 MAP2 y ' ' ! ! '
IN_MAP1 IN_MAP2 f i i i | |
VREF2 S13 S14 VREFL E- - E- E-
IN CLT 515 [IAREAS VRERY—cT6 IN_IAT |_
IN_CLT IN_IAT
IN_AUXL S17 = = S18 IN_AUX2
IN_AUX1 IN_AUX2
IN_MAP3 S19 = = 520 IN_AUX3
IN_MAP3 IN_AUX3 L L L L
IN_AUX4 S21 — — S22 IN_MAP4
IN_AUX4 IN_MAP4
IN_RESL S23 | \eeEey N pps | 524 IN_PPS
IN_0252 S5 | IN-0252 IN_RES2 520 IN_RES2
Hellen One : Input Module interface R206 R207 R208 R209 R210 R211
PULL TPS PULL IAT PULL MAP4 PULL RES?2 PULL_AUX4 PULL SENS4
2008 PULLTPS [P 4| | | PALAT g | || BOBESZ g | | | BobAwxa L g | | | UL SENSY
. EL [ oD N Ozs _E4 IN 025 PULL 025 | — PULL CLT | — PULL MAP3 | —— PULL 0252 | —— PULL_AUX3 | —— PULL SENS3! ——
VJ E2 V5 IN 6282 E3 IN 02S2 | B | B | B | B | B | B
E6 - E5 PULL CRANK —— PULL CAM | — PULL MAP2 | —— PULL PPS | —— PULL AUX2 | —— PULL SENS2} ——
V5A V5A GND | I
Hellen One : Input Module interface PULL_KNOCK —— PULL VSS | — PULL MAP1 | —— PULL RES1 | —— PULL AUX1 | —— PULL SENS1} ——
__ == Z[9 L s — 5[5 L—"T o] [ — 3ol L—" 23[9z
M200A GNDA 680k 2|22 o o it ok~ << 680k~ 2|22|4 ok~ 351315 680k 2|22
V5A = [©][®) 4 2O[01> = =l e x|Ofa|x <<|<|< a|n|n|n
NL | \en onpa N2 zlzlzlz zlzlzlz zlzlzlz zlzlz|z zlzlzlz zlz|zlz
RES2 3 4 0252 V5A
RES2 0282
PPS 5 6 RESL
PPS RES1
AUX4 T A AUx3 |_N8___AUX3
AUX2 N9 0___AUXL v5 V5A V5A P200
AUX2 AUX1
MAPZ N1L 2__MAP3
MAP4 MAP3
MAP2 NI3 | hbo e 41___MAPL D206
IAT NI5 | 7 6 CLT 0224 0225 0226 P6SMB6.8CA
0 N CLT :
TPS NI7 | fpg Ops [ NI8 025 lOOn 100n | 100n
CAM N9 | oy vss | _N20__VsS
CRANK N2L | Coank KNOGK |_N22_ KNOCK
SENS4 N23 [ SENes N2 SENS3 GNDA  GNDA
SENS2 N25 | SEneo SENS] _N26_ SENSI R216 GNDA GNDA GNDA
IN_CRANK GNDA
Hellen One : Input Module interface VSA
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VBUS D101 VCC  MI0IC RIOL
VCC  UL01AMS1117- 33 S1 [ s oND 152 |||. GNDA [
1N our | V33 J101 DINL 3 % bs N Dp |84 DNz ] AL
B5810W e [ vee SWDIO |_2__Swbio DIN3 S5 B3 INBq |_S6___DIN4 U102 .
UL03AP2337SA7  V/CC GND €103 ==C104 | vBus [ Toon nResetI 3 ol [TResel 3 | ¥eEcer ovoLR _4_SWCLK VIGN ST \ian IN SENe; S8 AN |
Ll our F2ed o~ =l || et OSEIR GND swo —& SWO - =2 IN_SENS? INSENS3 10— A1 R < ‘; H oA
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R106 i 9 === | | ol of & 000 & o | co| Z| Z x| 100n 5 AIN20 S27_|\\CAauxa IN RES1 |-528  AIN7 7 _
SPI SCK == SWO (©] ][O [\ B |55 |53 Q9|95 B [eleliel s ) feltel I} AIN18 $29 | |\rps IN 025 |_S30AINI2 R107 SR
AINI6 sar | N 4 532 ! 10 AIN4
100 | B3 [ | =5 INRES? GNDA | s i 5
5 4 [ S b IO e o o £ O s e 3 e SRS SRS EEE 8l 2 VEA | VA ! 8
) . ) ) T o . e y M101B i
Toes oz HE3R P DoRIRS 28 I2NSSEE8 28 AZRNAINHESLIY g 29 SPI_SCK E1 E2__ SPLMISO _ A2 [T LMV3241PWR
oooa 0O a a bS] a oo E i
GN5 1] o Sy tees g sasaad 5> 9P@PPasa 5> sadasaRRPIY 5> SPLMOST B3 | o >CK SPIMISC CE2 s cst ' R108_
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PE3 & L SPI_CS2 ouT 01 = I
GN3 3] oo OUT 102 E7 ] ST o2 OUT 103 _E8__ouTio3 a7 1]_Al0
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PE5 PIL I a¥ oUT I04 ouUT 105 = I
5 31___OUT 105 OUT 106___Ell e E12___OUT 107 !
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30___OUT 104 OUT 108__ER3 E14___OUT PWML - !
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VBAT 6 290Ul 03 OUT PWM2_EI5 E16___OUT PWM3 1 A9
—VBAT 6 | ygar PH14 I Ir EL | ouT PwMm2 OUT PWM3 —= i
28___OUl OUT PWM4_EL7 EI8___OUT PWM5 AINLO R7_U— |
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c1165 12 124 SWDIO OUT INJ3__E29 e d E30___OUT INJ4 |1
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pER e pGg |L12=OUT INJ2 08 31 108 Vo NI4T oo - !
| Pe® 11l OUT NI VBAT 5| ot G S 5 1&%spA 2 1] _ALs
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X0 2 | broosc_IN PD14 104 __OUT PWM5 USBM N29 | een USeip |_N30_USBID R9 4 6 Vs ‘LDGNDA
2l 30 | pH1/0SC_OUT V33C121 -
A VDD 103 |I' Module:mcu/0.1 R112
nReset 31 | \ret Vse 102 - RUL__ ! R11 4 10 AINI2
100n GNDA | Mg 9
2 107= OUT PWM7 1 A2 I 8
33 R PDI3 —100 — OUT PWMB 107 gk ! = -
3¢ Al Pl (% ouT & : '
350 A o[98 ouT N 1 - I A2 [ LMV324IPWR
GFZ VAR FE© D10 Cor_ouT NG 2 A6 ' R113_
[oon T 36 % AIN24  c123 3 i v GNDA GNDA i
370 N PD8 95— sprsp mosl. e Il 1 e~ | [T . a7 1 A17
R11GNDA VSSA PB15 GNDA !
pe AN Pb1s |94 SPI SD MISO i | 14] 7k7 U108 !
(£124 39 | \/ppa PB13 |3 SPISD SCK vsl,g - vdd 3] !
|_100n o Pb1y |92 __SPISD CS 2 ___AING - !
40 | bpo o V33C125 DINS 1l A1l
2 4 par @ VDD —T—|gé I 3 Vss ‘—|11 > GNDA NI Riz !
= 42 | paz < VSS | R115 = GNDA e
-V R < S oo ~ RUS_ =
A2 44 & 8 = ! 10 AINIO &R T3] RIS 4
_A22 M o 2 S @ G cgam<sunoo %a oo PHIZY = D5 I 9 % | Vet 0 AINIA
1
D103 ILQ 8o ILLRI8B@-DTT B0 TLLd gty il lmm o0 PLRETT | B AIN11
A, ooa >> adoaondddoaooaoa >> aoaa aa ocoooooaoa >> oooooo i = ~— 1
7 Rus - — s S - i Vss | GNDA
LEDL i R124 [7
Qe[S P B|o|H|B[DB8]|8(5|BB|1B] =S| B[3|8[S)s[B|B[< 2 (B A9 [t LMV324IPWR RIL7 =
Al ! R118 — R18 4 10 AIN13
LED.RED V3 Vb3 ool st \  R18
Dl} o olala VCC V33 ! GNDA GNDZ | Al4 [t 9
—— — || w | 8
4 q|< = N = o | o] | 4k7 1l A23 _ L8 o
RU9  |Epo 9 lgrs==1x g |3 e U109 ; :
5 C130 Zhoon | EE 23b o g = i !
ED-GREEN o 1000 |B|olof|alol|  [E = : , 1 il . a3 [ LMV324IPWR
5 — — | Z[S[S|a|a|N] w2 _DD | ovfoof [ QI Q] R A20 | c132
g = 5|<9[QI<E] 8l = olo 318(8|8s(= o o =
7 R L WL GuTiGNL © S OUT IGN2 W2 IGN2 AN23, 135 : 1 ot GNPA 4' I
LED3 *A20-A23 are duplicated for ADC3 *D5 isdigital-only on F429! (EINT11) 3 W3 OUT IGN3 OUT IGN4 W4 IGN4 GNDA ______ i 4k7 X0 |
*VIGN input is unprotected! *A20-A22 are duplicated for COMP1/2 5 W5 o ~IGN6 W6 __IGN6 - L] 41 4k7 & 18p
510 2 W OUT_IGNs ouT_ ot 512 =
p-eLl Reset R121 OUT_IGN7 OUT_IGN8 vV L vdd 4 = v102
i o Vo I:IR122 12C SDA o |:|R123 12C_SCL AIN2L T gBomHz
LED4 M101D Module:mcu/0.1 E73 Vss ‘LDGNDA 1 o (|:136
Lep-vyELLDW DIN4 IGN5 IGN1 R126 _ ; - | L
V5A  ULL1XC6206P332MR V33A R127 ! 10 AIN22 18p
1
ouT L3 2glok  \VCC o VEA DIN3 IGN6 IGN2 %g g
GND C137 SDFL2012Q3R3KTF DIN2 IGN7 IGN3 ! i;bﬁ HEII
: B8R | : n-One MCU rus
a7 I C138 —=C139 | plle rUSEF] EMS
N (S
4.7u 100n DIN1 IGN8 IGN4 A22 [ LMV324IPWR A . f Aefrore Hellen-One Platform (15
= ﬁ Size: A3| Author: andreika | Revision: 0.1 https://rusefi.com/sihellen72
= '|| — GNDA Date: 28.01.2021 Sheet 1 of 1 :
GNDA  GNDA GNDA 4k7 andreika
1 2 3 6 7 8




B 7 8
M420
V12 V5
TV, vs LV2 T
[a)
=4
o
Module:power5/0.1
GND
R420 R421
Razz U0 6.8k 36K
36k MP2451DT &ND 'Il L420
V12 4= B 3 SMMS0650-4R7M %
5 2 Y
i 5 o Ay — ro 1
C420 C421 C422 C4. C4. C425 C426 C427 C428 D420
10u 47u 47u 47u 47u P6SMB6.8CA
GND GND GND  GND
GND
GND
Tite: Hellen-One Power5 CUSEFL EMS rus&f-l
. . . . Hellen-One Platform Y
i A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 28.01.2021 Sheet 1 of 1
3 4 5




M450
Hellen One : microSD Module interface

Va3
—
s
2
sD Cs Vi lgnes 8
SD_MOS] 5
SD_MOSI
SD SCK V6 | SD-
SD_MISO v7 ] SD_SCK
SD_MISO
- [a)ala)
zzZzZzZ
[CROLRU)
gIgle
GND

1450
csolel sD cs
2 SD_MOSI
SPI_IO—=% Va3
GND O] [elNa
vee o2 by
SPI_SCK O3 SD SCK T e —Lcamplocast
GNDo—:|7 [elNa » sou T 220
SPI_OO—
3 LioXo=e SD_MISO
N o ==
o=

Molex MicroSD 47219-2001

Title: Hellen-One SD-Card

Size: A3‘ Author: andreika Revision: 0.1

rusEFl EMS
Hellen-One Platform
https://rusefi.com/s/hellen72

Date: 28.01.2021 Sheet 1 of 1

| 7




2 3 4 5] 6 7 8
A
M410
V12_RAW \Ei 1 V12_RAW V12 | x; V12 \yoar V12 RAW D416 /12
V12_PERM 1 V12_PERM VBAT = F410
VIGN |5 VIGN
IN_VIGN V3 | IN VIGN
1 IN_ B5819W
Vs EL | s o V12_PERM B
o
7| Hellen One : Power-12V Module interface

= V12_RAW “crowbar" overvoltage protection
D418
[—1Q410 Q411
SMCJ30CA — TA03400A AO3400A
D411
GND S = =
VIGN overvoltage protection = N
VBAT GND GND
IN_VIGN S 412
D414 /!/ Tk
;kll BS819W 1N4148WS '\L_
VIGN =
413—LC411 GND
8k 100n D410
‘ 1N4148WS
— GND ¢
GND =
GND
D
Title: Hellen-One Power12 TUSEET EMS ry sE[E]
. . . . Hellen-One Platform Y
Size: A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 28.01.2021 Sheet 1 of 1
2 3 4 B 6 ‘ 7 8




3 4 5 7
A
V5A
VREF2
{x] —
g M470
T Module:knock/0.1
wn
3
IN_KNOCK WL | |\ KNOCK _ OUT_KNOCK E3__ OUT KNOCK L
5
- V5ACA4T70
o GNDA
100n
car2 Nl
GNDA U471
c471 U470 LMV321IDBVR
IN_KNOCK LMV4321|DBVR R 4 OUT_KNOCK
330 vRERS
car 4C74; EIN B
~ 680p
GNDA GNDA  GNDA
GNDA

Title: Hellen-One Knock B :
. . . . Hellen-One Platform Y
i A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 28.01.2021 Sheet 1 of 1
3 4 5 ‘ 7 8




V12 RAW
U301 U300 | Q300 |— Q301 | Q302
™ Faoqaora ™ FAoqaoIA ] FA03401A
LOWL DUAL 1| o Ty L16, OUT LOW1 DUAL COIL AL 1] g BOUT2 L8 o OUT COIL A1
2] B2 c Bl COINAZ Z_ BOUTL —
__Lows e S [12_out Lows T
—Lowio 2 oa & 13 ouT Lowio Vizp
_Lowe HIGH25.] o2 Ce [[12oUT Lows pULLUP I;ano
LOWLL 3 £ M1 out Lowis 3 6 _ OUT COIL A2 0k
—LOWLl 6.0 pg [ L i l— GND  FOUT2 R301
_Lowr 7 B7 Cc7 0 OUT LOWT7 | FOUT1 ﬂ :|—|||-
10K
J_L E com 12 V12ROT vizP—24 vee . U302 VSCC PP1C300
- i GND 1| . GND vee | el
" ULN2003AD | [I-enp RZ7899 2 7 10u
100n outr pp1 37 TRIG  DISC —X 303
IR S our THR yiop AO3401A
a0 U303 PP1 A4 RsT cVoLT 3¢
LOW12 1 — | 16 OUuT Low12 COIL B2 1 8 _ OUT COIL B2 NE555D
LOW9 2 2 % 5 OUT LOWS COIL BL 21 2 ggﬂzl 7
LOW4 DIODE 3| ps & T 40301 OUT LOW4 DIODE
LOW2 DUAL _ 4. oo & 13, OUT LOW2 DUAMESSIoW U305 VCC_PP2C302
5 Yo 1 8
LOWS HIGHL 6.| po & 1 ourt Lows puLLYP J—3 onp  rours |4 OUT COL B GNo | [ | GNDvee |1-ono
LOW3 DIODE 7. po & o 302 OUT _LOW3 DIODE rout1 57 2. 1riG bisc 7 10u
5810W out pr2 37 AT TR o8 ~
8 — |9 4 E—
E COM | V12pROT vi2P—24- vee
L —PP2 445 RsT  cvOLT F2<
= OUT LOW6 PULLUP
ULN2003AD RZ7899 NE555D
INJ2 INJ3 COIL B2
] 3 9 5 2 3 8 3
INJ6 INJ4 COIL B1 = = = 2 = = = =
5 5 5 5 5 5 5 5
INJ8 INJ7 CoIL_A2 3 3 3 3 2 2 S 2
INJL INJ5 CoIL Al
V12P = INJ2_ | INJg |} INJ5_ [t INJ7_ ! INJ3_ |} INJ4 [t INJG |} INJL |
GND Q305 ] 0306 |1 0307 |1 0308 |1 300 |, Q310 |\ 0311 |\ 0312 |1
AUIPS2041L[TR AUIPS2041L[TR AUIPS2041L[FR AUIPS2041L[[R AUIPS2041LJ[R AUIPS2041LJ/R AUIPS2041L[TR  AUIPS2041LfTR
R314
1 e
R309 = = = = = = = =
F300 Vlz—PlBOT PPL ——R307 L
L7k R310 VCC PP1
PP2 —Raos | ViPROT__f Vi2P Vi2P
L7k 1 E R311 T T
D304 =
Psm712-L|F R312 VCC PP2 €364 —C3a5—C3a6—C3EA—C308 ——C3a8—C3H—C3H—C312—=C313
ﬁf VizPROT—{__ Ty 10u | 10u [ 10u ] 10u | 10u 10u | 10u [ 10u ] 10u | 10u
* These can be removed in the board compilation file
Y
2
ey Q313 M3008 OUT_COIL AL s1 s S2 _ OUT COIL A2
7 XA03400A OUT_COIL_AL  OUT_COIL_A2
513 OUT LOW12 w1 W2 OUT LOW9 out colL g 'll—=S0 GND OUT_COIL BI —Si—Fro=—t
7k OUT_LOW12 OUT_LOW9 OUT_COIL_B2 OUT_PP2
OUT LOW4 DIODE W3 - - W4 _OUT LOW2 DUAL OUT LOWI DUAL 57 ~COIL_| - S8 OUT LOWS
OUT_LOW4 DIODE  OUT_LOW2 DUAL OUT_LOWI DUAL OUT LOWS
—_ W5 ~LOw4_ -LOWZ_ W6_OUT PPL OUT_HIGHZ 59 s = SI0___OUT LOWI0
= VI2P—=— vi2p OUT_PP1 OUT_HIGH2 OUT_LOW10
L OUT_INJ4 W7 W8 _OUT HIGHL VI2 RAW 511 S12___OUT LOW6 PULLUP
= GND iy OUT_INJ4 OUT_HIGH1 2, V12 RAW OUT_LOW6_PULLUP i
OUT LOW5 PULLUP W9 WI0 OUT INJS OUT LOWLL 513 S14___OUT LOW?
GND a5 OUT_LOWS5_PULLUP oUT_INJ5 a¥ OUT_LOWI11 oUT_Low? r
OUT_INJ8 WIL W12 OUT INJ7 OUT_INJ6 S15 S16___OUT INJ2
OUT LOWS DIODE __wig | QUT-INI8 OUT_INJT g OUT INJ3 517 | BOSARINIG OUT_INIZ -~ 07 It
OUT_LOW3_DIODE V5 |vs OUT_INJ3 OUT_INJL
8 W15 W16 INJY
INJ8 INJ7
6 W7 | N W8 INJ5 a
34 WO | i N W20 IN3 z
LOWS wai | "Se bpy [ W22 PP2
NI2 W23 | |0 o1 W24 INT o
LOW4_DIODE W25 | S04 biobE LOws W26 LOWS
LOWY W27 | oW bpy W28 PPL
LOW12 W29 W30 COIL B2 Hellen One_Qutput Module interface
LOW12 COIL_B2 _hu
COIL BL W3l | cone) COIL Ry | W32 COIL A2 =
COIL_AL W33 s — W34 LOW2 DUAL
COIL_AL LOW2_DUAL
LOW10 W35 | O oWl W36 LOWIT
LOW6_HIGHZ W37 | "OWe HIGH? LOWL DUAL | W38 LOWL DUAL
LOW5_HIGHL W39 U : W40 LOW3 _DIODE - ;
LOWS_HIGH1 LOW3_DIODE Tite: Hellen-One Output HEEIEYE rJ sEE(
- . A Aefrore Hellen-One Platform v
Hellen One : Output Module interface e A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72
Date: 28.01.2021 Sheet 1 of 1

1 2 3 4 5 6 ‘ 7




3 5 7 8
VCC V33
(=]
gl S
[~ M460
GNL V8 8 8 s8 M?)%j'l'e :%1820.1
IGN1 € > ouT iGNl 1L
GN2__ V7 S7___OUT_IGN2
IGN2 OUT_IGN2 il
GN3_V6 -~ S6____OUT_IGN3
IGN3 OUT_IGN3 I
GNd___ V5 - S5 OUT_IGN4
IGN4 OUT_IGN4 I
GN5___Vva - S4____OUT_IGN5
. IGN5 OUT_IGN5 |
IGN6___ V3 - S3____OUT_IGNG
. IGN6 OUT_IGN6 |
IGNT V2 | 20 TIeNy |S2___OUTIGN7
iGN vi] '@ o QUTIGNT = ——50T 16N
. IGNS8 2 OUT_IGNS |
& = =
o fg‘(?n U460 ey
Ve [ 21 VA 5V VB 33V %g o
= | DIR VB 33V —|\V33
SV
OF I
OUT IGN7_R461—0 3 |21 IGN7
OUT_IGN8 L_Rago—10 4 Ai<> B30 ioNs
OUT IGN6 RABS—0 —F 5172 <>B2<N;9 GNG
OUT_IGN5 L__Ra62—0 6 ”3<> B3 —IGNG
OUT 6N Rass —0 —F 717 <>B"4‘ﬁ7 GN3
OUT_IGN4 L__Ras6—0 8 ”5<> BS T ioN4
OUT 6N Rasi—0 I g 1"® <>B6 ﬁs GN2
OUT_IGNL L_Ra67——10 10 ’;B<> $ BE5<»é4 GNL
1] eo 13
GND GND —=
— SN74LVCA245APWR  —
Tite: Hellen-One IGN8 CUSEFL EMS rus&f-l
. . . . Hellen-One Platform Y
e A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 28.01.2021 Sheet 1 of 1
3 4 5 ‘ 7 8




3 4 B 7 8
M440
S 12v
v12'—£‘ 12v
i | &Y LN V4 LIN
UART _RX V2
— =2 UART_RX
UART_TX V5 | UART_TX % %
[UXU}
J D440
|
wjwm
Hellen One : LIN.Module interface B5819W
GND
U440
—UARTRX_ L Rxp W —T oo
V5|—== NSLP  BAT — Y
———> NWAKE LIN
UART_TX 4 TXD GND 5
TJA1021T/20/CM —_
GND| D441
{v12
B5819W
Title: Hellen-One LIN TUSEET EMS rsEF[
- . . P Hellen-One Platform Y
i A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 28.01.2021 Sheet 1 of 1
3 4 5 ‘ 7 8




3 4 7 8
V5
CAN_VIO
SIS
| M430
0o Hellen One : CAN Module interface
S
— D ¥ o 2 oow RO
— e S  CANRX S CANH ———~—
o
=4
[0}
i
i D430
CANH } H }
= |'GND
e CANL N |
N
PESD1CAN
U430
CANTIX L o s —H [henD
GNDI-Il - GND CANH (= aNE
can rx Vo4 VCC  CATL P5caN vio
R430
TJA1051T/3/1) C430 120
100n
——C431
100n =
GND
GND
Tite: Hellen-One CAN TUSEET EMS ry sEE(
- . . P Hellen-One Platform Y
i A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 28.01.2021 Sheet 1 of 1
2 4 ‘ 7 8




3 6
V5/33
N
z|z
R M480
» 5 i i
SWo N3 | SWO >9Q Hellen One : ST/Link Module interface
SWDIO N4
t SWDIO
SWCLK N5
nReset No | SWCLK
1 nReset
a]
z
o

P480
”Resetl T nReset swplo —2SWDIO |
| | GND GND | I
V33 _ SWO 5 Swo swelk |6 SWOIK
5 33V 3.3v ‘E|V33
cag0/5STH— 50V 50V | V5ST
100n STILink 26
V5ST D480
B5810W
U480AP2337SA 7
LN our 2 |vs
4gm—=C481|  GND -
ok | 1000 100n

Size: AS‘ Author: andreika

Title: Hellen-One ST-Link

Date: 28.01.2021

Revision: 0.1

rusEFl EMS

Sheet 1 of 1

Hellen-One Platform

https://rusefi.com/s/hellen72




	72-schematic("All Documents",Physical)
	hellen1-72.SchDoc(hellen1-72)
	Components
	C1
	C1-1
	C1-2

	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	J1
	J1-1
	J1-2

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6

	J3
	J3-1
	J3-2
	J3-3
	J3-4
	J3-5
	J3-6

	L1
	L1-1
	L1-2

	M1A
	M1-N1
	M1-N2
	M1-N3
	M1-N4
	M1-N5
	M1-N6
	M1-N7
	M1-N8
	M1-N9
	M1-N10
	M1-N11
	M1-N12
	M1-N13
	M1-N14
	M1-N15
	M1-N16
	M1-N17
	M1-N18
	M1-N19
	M1-N20
	M1-N21
	M1-N22
	M1-N23
	M1-N24
	M1-N25
	M1-N26

	M1B
	M1-E1
	M1-E2
	M1-E3
	M1-E4
	M1-E5
	M1-E6

	M1C
	M1-S1
	M1-S2
	M1-S3
	M1-S4
	M1-S5
	M1-S6
	M1-S7
	M1-S8
	M1-S9
	M1-S10
	M1-S11
	M1-S12
	M1-S13
	M1-S14
	M1-S15
	M1-S16
	M1-S17
	M1-S18
	M1-S19
	M1-S20
	M1-S21
	M1-S22
	M1-S23
	M1-S24
	M1-S25
	M1-S26

	M1D
	M1-J1
	M1-J2
	M1-J3
	M1-J4
	M1-J5
	M1-J6
	M1-J7
	M1-J8
	M1-J9
	M1-J10
	M1-J11
	M1-J12
	M1-J13
	M1-J14
	M1-J15
	M1-J16
	M1-J17
	M1-J18
	M1-J19
	M1-J20
	M1-J21
	M1-J22
	M1-J23
	M1-J24
	M1-J25
	M1-J26

	M2A
	M2-N1
	M2-N2
	M2-N3
	M2-N4
	M2-N5
	M2-N6
	M2-N7
	M2-N8
	M2-N9
	M2-N10
	M2-N11
	M2-N12
	M2-N13
	M2-N14
	M2-N15
	M2-N16
	M2-N17
	M2-N18
	M2-N19
	M2-N20
	M2-N21
	M2-N22
	M2-N23
	M2-N24
	M2-N25
	M2-N26
	M2-N27
	M2-N28
	M2-N29
	M2-N30

	M2B
	M2-E1
	M2-E2
	M2-E3
	M2-E4
	M2-E5
	M2-E6
	M2-E7
	M2-E8
	M2-E9
	M2-E10
	M2-E11
	M2-E12
	M2-E13
	M2-E14
	M2-E15
	M2-E16
	M2-E17
	M2-E18
	M2-E19
	M2-E20
	M2-E21
	M2-E22
	M2-E23
	M2-E24
	M2-E25
	M2-E26
	M2-E27
	M2-E28
	M2-E29
	M2-E30
	M2-E31
	M2-E32
	M2-E33
	M2-E34

	M2C
	M2-S1
	M2-S2
	M2-S3
	M2-S4
	M2-S5
	M2-S6
	M2-S7
	M2-S8
	M2-S9
	M2-S10
	M2-S11
	M2-S12
	M2-S13
	M2-S14
	M2-S15
	M2-S16
	M2-S17
	M2-S18
	M2-S19
	M2-S20
	M2-S21
	M2-S22
	M2-S23
	M2-S24
	M2-S25
	M2-S26
	M2-S27
	M2-S28
	M2-S29
	M2-S30
	M2-S31
	M2-S32
	M2-S33

	M2D
	M2-W1
	M2-W2
	M2-W3
	M2-W4
	M2-W5
	M2-W6
	M2-W7
	M2-W8
	M2-W9
	M2-W10

	M3
	M3-G
	M3-V1
	M3-V2

	M4
	M4-G
	M4-V1
	M4-V2
	M4-V3
	M4-V4
	M4-V5
	M4-V6
	M4-V7

	M5
	M5-E1
	M5-E2
	M5-S1
	M5-V1
	M5-V2
	M5-V3
	M5-V4
	M5-V5

	M6
	M6-E1
	M6-E2
	M6-E3
	M6-W1
	M6-W2

	M7A
	M7-G
	M7-S1
	M7-S2
	M7-S3
	M7-S4
	M7-S5
	M7-S6
	M7-S7
	M7-S8
	M7-S9
	M7-S10
	M7-S11
	M7-S12
	M7-S13
	M7-S14
	M7-S15
	M7-S16
	M7-S17
	M7-S18

	M7B
	M7-W1
	M7-W2
	M7-W3
	M7-W4
	M7-W5
	M7-W6
	M7-W7
	M7-W8
	M7-W9
	M7-W10
	M7-W11
	M7-W12
	M7-W13
	M7-W14
	M7-W15
	M7-W16
	M7-W17
	M7-W18
	M7-W19
	M7-W20
	M7-W21
	M7-W22
	M7-W23
	M7-W24
	M7-W25
	M7-W26
	M7-W27
	M7-W28
	M7-W29
	M7-W30
	M7-W31
	M7-W32
	M7-W33
	M7-W34
	M7-W35
	M7-W36
	M7-W37
	M7-W38
	M7-W39
	M7-W40

	M8
	M8-G
	M8-S1
	M8-S2
	M8-S3
	M8-S4
	M8-S5
	M8-S6
	M8-S7
	M8-S8
	M8-V1
	M8-V2
	M8-V3
	M8-V4
	M8-V5
	M8-V6
	M8-V7
	M8-V8
	M8-V9
	M8-V10

	M9
	M9-E1
	M9-N1
	M9-S1
	M9-V1
	M9-V2
	M9-V3
	M9-V4
	M9-V5

	M10
	M10-E1
	M10-S1
	M10-S2
	M10-V1
	M10-V2
	M10-V5
	M10-V6

	M11
	M11-G
	M11-N1
	M11-N2
	M11-N3
	M11-N4
	M11-N5
	M11-N6

	P1
	P1-2A
	P1-2B
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	P1-2G
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	P1-2M
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	P1-3J
	P1-3K
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	P1-3M
	P1-3N
	P1-3O
	P1-3P
	P1-3Q
	P1-3S
	P1-3T
	P1-3U
	P1-3V
	P1-3W
	P1-3X
	P1-3Y
	P1-3Z
	P1-4A
	P1-4AA
	P1-4AB
	P1-4AC
	P1-4AD
	P1-4AE
	P1-4AF
	P1-4AG
	P1-4AH
	P1-4B
	P1-4C
	P1-4D
	P1-4E
	P1-4F
	P1-4H
	P1-4I
	P1-4J
	P1-4K
	P1-4L
	P1-4M
	P1-4N
	P1-4O
	P1-4P
	P1-4R
	P1-4S
	P1-4T
	P1-4U
	P1-4V
	P1-4W
	P1-4X
	P1-4Z

	P2
	P2-1
	P2-2
	P2-3
	P2-4
	P2-5
	P2-6

	P3
	P3-1
	P3-2
	P3-3
	P3-4
	P3-5
	P3-6
	P3-7
	P3-8
	P3-9
	P3-10
	P3-11
	P3-12
	P3-13
	P3-14
	P3-15
	P3-16
	P3-17
	P3-18
	P3-19
	P3-20
	P3-21
	P3-22
	P3-23
	P3-24

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	S1
	S1-1
	S1-2

	S2
	S2-1
	S2-2

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12


	Nets
	AC
	Pins
	M2-E9
	M7-W37

	NetLabels
	AC
	AC


	AC_PRESS
	Pins
	M1-N10
	M2-S24

	NetLabels
	AC_PRESS
	AC_PRESS


	AFR
	Pins
	M1-N26
	M2-S8

	NetLabels
	AFR
	AFR


	ALT_WARN
	Pins
	M2-E7
	M7-W39

	NetLabels
	ALT_WARN
	ALT_WARN


	ALTERN
	Pins
	M2-E19
	M7-W28

	NetLabels
	ALTERN
	ALTERN


	BOOT0
	Pins
	M2-N26
	S1-1

	NetLabels
	BOOT0
	BOOT0


	BRAKE
	Pins
	M1-N6
	M2-S28

	NetLabels
	BRAKE
	BRAKE


	CAM
	Pins
	M1-N19
	M2-S15

	NetLabels
	CAM
	CAM


	CAM_PULLUP
	Pins
	R3-2

	NetLabels
	CAM_PULLUP


	CAN_N
	Pins
	M10-S1
	P1-3X

	NetLabels
	CAN_N
	CAN_N


	CAN_P
	Pins
	M10-S2
	P1-3W

	NetLabels
	CAN_P
	CAN_P


	CAN_RX
	Pins
	M2-N2
	M10-V6

	NetLabels
	CAN_RX
	CAN_RX


	CAN_TX
	Pins
	M2-N3
	M10-V5

	NetLabels
	CAN_TX
	CAN_TX


	CAN_VIO
	Pins
	M2-N1
	M10-V2

	NetLabels
	CAN_VIO
	CAN_VIO


	CANIST
	Pins
	M2-E21
	M7-W26

	NetLabels
	CANIST
	CANIST


	CE
	Pins
	M2-E22
	M7-W25

	NetLabels
	CE
	CE


	CLT
	Pins
	M1-N16
	M2-S18

	NetLabels
	CLT
	CLT


	CLUTCH
	Pins
	M1-N8
	M2-S26

	NetLabels
	CLUTCH
	CLUTCH


	COIL_A1
	Pins
	M2-E14
	M7-W33

	NetLabels
	COIL_A1
	COIL_A1


	COIL_A2
	Pins
	M2-E15
	M7-W32

	NetLabels
	COIL_A2
	COIL_A2


	COIL_B1
	Pins
	M2-E16
	M7-W31

	NetLabels
	COIL_B1
	COIL_B1


	COIL_B2
	Pins
	M2-E17
	M7-W30

	NetLabels
	COIL_B2
	COIL_B2


	CRANK
	Pins
	M1-N21
	M2-S13

	NetLabels
	CRANK
	CRANK


	CRANK_PULLUP
	Pins
	R4-2

	NetLabels
	CRANK_PULLUP


	ECF
	Pins
	M2-E28
	M7-W21

	NetLabels
	ECF
	ECF


	EGR
	Pins
	M1-N11
	M2-S23

	NetLabels
	EGR
	EGR


	EXT_IO1
	Pins
	M2-N6
	P3-5

	NetLabels
	EXT_IO1
	EXT_IO1


	EXT_IO2
	Pins
	M2-N7
	P3-7

	NetLabels
	EXT_IO2
	EXT_IO2


	EXT_IO3
	Pins
	M2-N8
	P3-9

	NetLabels
	EXT_IO3
	EXT_IO3


	EXT_IO4
	Pins
	M2-N9
	P3-11

	NetLabels
	EXT_IO4
	EXT_IO4


	EXT_SPI_CS1
	Pins
	M2-E4
	U2-10

	NetLabels
	EXT_SPI_CS1
	EXT_SPI_CS1


	EXT_SPI_CS2
	Pins
	M2-E5
	P3-8

	NetLabels
	EXT_SPI_CS2
	EXT_SPI_CS2


	EXT_SPI_MISO
	Pins
	M2-E2
	P3-2
	U2-1

	NetLabels
	EXT_SPI_MISO
	EXT_SPI_MISO
	EXT_SPI_MISO


	EXT_SPI_MOSI
	Pins
	M2-E3
	P3-6
	U2-2

	NetLabels
	EXT_SPI_MOSI
	EXT_SPI_MOSI
	EXT_SPI_MOSI


	EXT_SPI_SCK
	Pins
	M2-E1
	P3-4
	U2-12

	NetLabels
	EXT_SPI_SCK
	EXT_SPI_SCK
	EXT_SPI_SCK


	FTP_PPS
	Pins
	M1-N5
	M2-S29

	NetLabels
	FTP_PPS
	FTP_PPS


	FUEL_LEVEL
	Pins
	M1-N24
	M2-S10

	NetLabels
	FUEL_LEVEL
	FUEL_LEVEL


	GND
	Pins
	C1-2
	C2-1
	C4-2
	C5-1
	J1-1
	J2-5
	J3-5
	L1-1
	M1-E1
	M1-E5
	M2-S2
	M3-G
	M4-G
	M4-V2
	M4-V3
	M5-S1
	M7-G
	M7-S3
	M8-G
	M9-E1
	M9-S1
	M10-E1
	M11-G
	P1-3A
	P1-3B
	P1-4A
	P2-6
	P3-23
	P3-24
	S2-2
	U2-4
	U2-8
	U2-9
	U2-11


	GNDA
	Pins
	C3-2
	J1-2
	M1-J2
	M1-J4
	M1-J11
	M1-J12
	M1-J13
	M1-J14
	M1-J22
	M1-J23
	M1-J25
	M1-N2
	M2-S32
	M6-E2
	P1-4O
	R6-2
	R12-1
	U1-2


	IAT
	Pins
	M1-N15
	M2-S19

	NetLabels
	IAT
	IAT


	IDLE
	Pins
	M2-E18
	M7-W29
	M7-W35

	NetLabels
	IDLE
	IDLE
	IDLE


	IGN1
	Pins
	M2-W1
	M8-V8

	NetLabels
	IGN1
	IGN1


	IGN2
	Pins
	M2-W2
	M8-V7

	NetLabels
	IGN2
	IGN2


	IGN3
	Pins
	M2-W3
	M8-V6

	NetLabels
	IGN3
	IGN3


	IGN4
	Pins
	M2-W4
	M8-V5

	NetLabels
	IGN4
	IGN4


	IGN5
	Pins
	M2-W5
	M8-V4

	NetLabels
	IGN5
	IGN5


	IGN6
	Pins
	M2-W6
	M8-V3

	NetLabels
	IGN6
	IGN6


	IGN7
	Pins
	M2-W7
	M8-V2

	NetLabels
	IGN7
	IGN7


	IGN8
	Pins
	M2-W8
	M8-V1

	NetLabels
	IGN8
	IGN8


	IN_AC_PRESS
	Pins
	M1-S17
	P1-4F

	NetLabels
	IN_AC_PRESS
	IN_AC_PRESS


	IN_AFR
	Pins
	M1-S25
	P1-3L
	R1-1

	NetLabels
	IN_AFR
	IN_AFR


	IN_BRAKE
	Pins
	M1-S23
	P1-4B

	NetLabels
	IN_BRAKE
	IN_BRAKE


	IN_CAM
	Pins
	M1-S5
	P1-3V
	R3-1

	NetLabels
	IN_CAM
	IN_CAM
	IN_CAM


	IN_CLT
	Pins
	M1-S15
	P1-4P

	NetLabels
	IN_CLT
	IN_CLT


	IN_CLUTCH
	Pins
	M1-S20
	P1-4I

	NetLabels
	IN_CLUTCH
	IN_CLUTCH


	IN_CRANK
	Pins
	M1-S8
	P1-3Y
	R4-1

	NetLabels
	IN_CRANK
	IN_CRANK
	IN_CRANK


	IN_EGR
	Pins
	M1-S22
	P1-4AE

	NetLabels
	IN_EGR
	IN_EGR


	IN_FTP_PPS
	Pins
	M1-S24
	P1-4AB

	NetLabels
	IN_FTP_PPS
	IN_FTP_PPS


	IN_FUEL_LEVEL
	Pins
	M1-S3
	P1-4AD

	NetLabels
	IN_FUEL_LEVEL
	IN_FUEL_LEVEL


	IN_IAT
	Pins
	M1-S16
	P1-4N

	NetLabels
	IN_IAT
	IN_IAT


	IN_KNOCK
	Pins
	M1-S7
	M6-E3

	NetLabels
	IN_KNOCK
	IN_KNOCK


	IN_KNOCK_RAW
	Pins
	M6-W1
	P1-4M

	NetLabels
	IN_KNOCK_RAW
	IN_KNOCK_RAW


	IN_MAF
	Pins
	M1-S11
	P1-4X
	R12-2

	NetLabels
	IN_MAF
	IN_MAF
	IN_MAF


	IN_MAP2
	Pins
	M1-S12
	P1-4U
	R11-1

	NetLabels
	IN_MAP2
	IN_MAP2


	IN_MAP3
	Pins
	M1-S19
	U1-1

	NetLabels
	IN_MAP3
	IN_MAP3


	IN_NEUTRAL
	Pins
	M1-S18
	P1-4H

	NetLabels
	IN_NEUTRAL
	IN_NEUTRAL


	IN_O2S
	Pins
	M1-S9
	P1-4W

	NetLabels
	IN_O2S
	IN_O2S


	IN_O2S2
	Pins
	M1-S1
	P1-4AA

	NetLabels
	IN_O2S2
	IN_O2S2


	IN_SENS2
	Pins
	M1-S2
	P1-3K

	NetLabels
	IN_SENS2
	IN_SENS2


	IN_SENS4
	Pins
	M1-S4
	P1-4AH

	NetLabels
	IN_SENS4
	IN_SENS4


	IN_STEERING
	Pins
	M1-S26
	P1-4C

	NetLabels
	IN_STEERING
	IN_STEERING


	IN_TPS
	Pins
	M1-S10
	P1-4V

	NetLabels
	IN_TPS
	IN_TPS


	IN_VIGN
	Pins
	M5-V3
	R9-2
	R10-2

	NetLabels
	IN_VIGN
	IN_VIGN


	IN_VSS
	Pins
	M1-S6
	P1-3T
	R2-1

	NetLabels
	IN_VSS
	IN_VSS
	IN_VSS


	IN_VTCS
	Pins
	M1-S21
	P1-4J

	NetLabels
	IN_VTCS
	IN_VTCS


	INJ1
	Pins
	M2-E25
	M7-W24

	NetLabels
	INJ1
	INJ1


	INJ2
	Pins
	M2-E26
	M7-W23

	NetLabels
	INJ2
	INJ2


	INJ3
	Pins
	M2-E29
	M7-W20

	NetLabels
	INJ3
	INJ3


	INJ4
	Pins
	M2-E30
	M7-W19

	NetLabels
	INJ4
	INJ4


	INJ5
	Pins
	M2-E31
	M7-W18

	NetLabels
	INJ5
	INJ5


	INJ6
	Pins
	M2-E32
	M7-W17

	NetLabels
	INJ6
	INJ6


	INJ7
	Pins
	M2-E33
	M7-W16

	NetLabels
	INJ7
	INJ7


	INJ8
	Pins
	M2-E34
	M7-W15

	NetLabels
	INJ8
	INJ8


	KNOCK
	Pins
	M1-N22
	M2-S12

	NetLabels
	KNOCK
	KNOCK


	LIN
	Pins
	M9-V4
	P1-3Q

	NetLabels
	LIN
	LIN


	MAF
	Pins
	M1-N14
	M2-S20

	NetLabels
	MAF
	MAF


	MAIN
	Pins
	M2-E6
	M7-W40

	NetLabels
	MAIN
	MAIN


	MAP2
	Pins
	M1-N13
	M2-S21

	NetLabels
	MAP2
	MAP2


	MAP3
	Pins
	M1-N12
	M2-S22

	NetLabels
	MAP3
	MAP3


	NetJ2_4
	Pins
	J2-4


	NetJ2_6
	Pins
	J2-6


	NetJ3_4
	Pins
	J3-4


	NetJ3_6
	Pins
	J3-6
	L1-2


	NetM1_E3
	Pins
	M1-E3


	NetM1_E4
	Pins
	M1-E4


	NetM1_S14
	Pins
	M1-S14


	NetM2_E11
	Pins
	M2-E11


	NetM2_E13
	Pins
	M2-E13


	NetM2_E23
	Pins
	M2-E23


	NetM2_E24
	Pins
	M2-E24


	NetM2_N10
	Pins
	M2-N10


	NetM2_N11
	Pins
	M2-N11


	NetM2_N12
	Pins
	M2-N12


	NetM2_N13
	Pins
	M2-N13


	NetM2_N16
	Pins
	M2-N16


	NetM2_N17
	Pins
	M2-N17


	NetM2_N30
	Pins
	M2-N30


	NetM2_S3
	Pins
	M2-S3


	NetM2_S4
	Pins
	M2-S4


	NetM2_S5
	Pins
	M2-S5


	NetM2_S6
	Pins
	M2-S6


	NetM7_S9
	Pins
	M7-S9


	NetM7_W8
	Pins
	M7-W8


	NetP1_3S
	Pins
	P1-3S


	NetP1_3Z
	Pins
	P1-3Z
	R5-1
	R6-1


	NetP1_4AC
	Pins
	P1-4AC


	NetP1_4E
	Pins
	P1-4E


	NetP1_4K
	Pins
	P1-4K
	R7-1
	R8-1


	NetP1_4S
	Pins
	P1-4S
	R9-1


	NetP1_4T
	Pins
	P1-4T
	R10-1


	NetP1_4Z
	Pins
	P1-4Z


	NetP3_10
	Pins
	P3-10


	NetP3_12
	Pins
	P3-12


	NetP3_13
	Pins
	P3-13


	NetP3_14
	Pins
	P3-14


	NetP3_15
	Pins
	P3-15


	NetP3_16
	Pins
	P3-16


	NetP3_17
	Pins
	P3-17


	NetP3_18
	Pins
	P3-18


	NetU1_4
	Pins
	U1-4


	NetU1_5
	Pins
	U1-5


	NetU1_6
	Pins
	U1-6


	NetU2_5
	Pins
	U2-5


	NetU2_6
	Pins
	U2-6


	NEUTRAL
	Pins
	M1-N9
	M2-S25

	NetLabels
	NEUTRAL
	NEUTRAL


	nReset
	Pins
	C1-1
	M2-N22
	M11-N6
	S2-1

	NetLabels
	nReset
	nReset
	nReset


	O2H
	Pins
	M2-E8
	M7-W38

	NetLabels
	O2H
	O2H


	O2H2
	Pins
	M2-E12
	M7-W34

	NetLabels
	O2H2
	O2H2


	O2S
	Pins
	M1-N18
	M2-S16

	NetLabels
	O2S
	O2S


	O2S2
	Pins
	M1-N4
	M2-S30

	NetLabels
	O2S2
	O2S2


	OUT_AC
	Pins
	M7-S12
	P1-2K

	NetLabels
	OUT_AC
	OUT_AC


	OUT_ALT_WARN
	Pins
	M7-W9
	P1-3U

	NetLabels
	OUT_ALT_WARN
	OUT_ALT_WARN


	OUT_ALTERN
	Pins
	M7-W6
	P1-3M

	NetLabels
	OUT_ALTERN
	OUT_ALTERN


	OUT_CANIST
	Pins
	M7-W2
	P1-3E

	NetLabels
	OUT_CANIST
	OUT_CANIST


	OUT_CE
	Pins
	M7-W3
	P1-2R

	NetLabels
	OUT_CE
	OUT_CE


	OUT_COIL_A1
	Pins
	M7-S1
	P1-2F

	NetLabels
	OUT_COIL_A1
	OUT_COIL_A1


	OUT_COIL_A2
	Pins
	M7-S2
	P1-2E

	NetLabels
	OUT_COIL_A2
	OUT_COIL_A2


	OUT_COIL_B1
	Pins
	M7-S4
	P1-2I

	NetLabels
	OUT_COIL_B1
	OUT_COIL_B1


	OUT_COIL_B2
	Pins
	M7-S5
	P1-2H

	NetLabels
	OUT_COIL_B2
	OUT_COIL_B2


	OUT_ECF
	Pins
	M7-S8
	P1-2B

	NetLabels
	OUT_ECF
	OUT_ECF


	OUT_IDLE
	Pins
	M7-S10
	M7-W1
	P1-2Q

	NetLabels
	OUT_IDLE
	OUT_IDLE
	OUT_IDLE


	OUT_IGN1
	Pins
	M8-S8
	P1-3F

	NetLabels
	OUT_IGN1
	OUT_IGN1


	OUT_IGN2
	Pins
	M8-S7
	P1-3I

	NetLabels
	OUT_IGN2
	OUT_IGN2


	OUT_IGN3
	Pins
	M8-S6
	P1-2O

	NetLabels
	OUT_IGN3
	OUT_IGN3


	OUT_IGN4
	Pins
	M8-S5
	P1-3N

	NetLabels
	OUT_IGN4
	OUT_IGN4


	OUT_IGN5
	Pins
	M8-S4
	R5-2

	NetLabels
	OUT_IGN5
	OUT_IGN5


	OUT_IGN6
	Pins
	M8-S3
	R7-2

	NetLabels
	OUT_IGN6
	OUT_IGN6


	OUT_IGN7
	Pins
	M8-S2
	R1-2

	NetLabels
	OUT_IGN7
	OUT_IGN7


	OUT_IGN8
	Pins
	M8-S1
	R11-2

	NetLabels
	OUT_IGN8
	OUT_IGN8


	OUT_INJ1
	Pins
	M7-S18
	P1-2A

	NetLabels
	OUT_INJ1
	OUT_INJ1


	OUT_INJ2
	Pins
	M7-S16
	P1-2D

	NetLabels
	OUT_INJ2
	OUT_INJ2


	OUT_INJ3
	Pins
	M7-S17
	P1-2G

	NetLabels
	OUT_INJ3
	OUT_INJ3


	OUT_INJ4
	Pins
	M7-W7
	P1-2J

	NetLabels
	OUT_INJ4
	OUT_INJ4


	OUT_INJ5
	Pins
	M7-W10
	P1-2C

	NetLabels
	OUT_INJ5
	OUT_INJ5


	OUT_INJ6
	Pins
	M7-S15
	P1-2N

	NetLabels
	OUT_INJ6
	OUT_INJ6


	OUT_INJ7
	Pins
	M7-W12
	P1-3C

	NetLabels
	OUT_INJ7
	OUT_INJ7


	OUT_INJ8
	Pins
	M7-W11
	P1-3D

	NetLabels
	OUT_INJ8
	OUT_INJ8


	OUT_MAIN
	Pins
	M7-W13
	P1-3H

	NetLabels
	OUT_MAIN
	OUT_MAIN


	OUT_O2H
	Pins
	M7-S7
	P1-3J

	NetLabels
	OUT_O2H
	OUT_O2H


	OUT_O2H2
	Pins
	M7-W4
	P1-3P

	NetLabels
	OUT_O2H2
	OUT_O2H2


	OUT_PUMP
	Pins
	M7-S14
	P1-2M

	NetLabels
	OUT_PUMP
	OUT_PUMP


	OUT_TACH
	Pins
	M7-S6
	P1-3O

	NetLabels
	OUT_TACH
	OUT_TACH


	OUT_VVT
	Pins
	M7-S13
	P1-4R

	NetLabels
	OUT_VVT
	OUT_VVT


	PUMP
	Pins
	M2-E20
	M7-W27

	NetLabels
	PUMP
	PUMP


	SD_CS
	Pins
	M2-N21
	M4-V4
	P2-2

	NetLabels
	SD_CS
	SD_CS
	SD_CS


	SD_MISO
	Pins
	M2-N19
	M4-V7
	P2-5

	NetLabels
	SD_MISO
	SD_MISO
	SD_MISO


	SD_MOSI
	Pins
	M2-N20
	M4-V5
	P2-3

	NetLabels
	SD_MOSI
	SD_MOSI
	SD_MOSI


	SD_SCK
	Pins
	M2-N18
	M4-V6
	P2-4

	NetLabels
	SD_SCK
	SD_SCK
	SD_SCK


	SENS2
	Pins
	M1-N25
	M2-S9

	NetLabels
	SENS2
	SENS2


	SENS4
	Pins
	M1-N23
	M2-S11

	NetLabels
	SENS4
	SENS4


	STEERING
	Pins
	M1-N3
	M2-S31

	NetLabels
	STEERING
	STEERING


	SWCLK
	Pins
	M2-N23
	M11-N5

	NetLabels
	SWCLK
	SWCLK


	SWDIO
	Pins
	M2-N24
	M11-N4

	NetLabels
	SWDIO
	SWDIO


	SWO
	Pins
	M2-N25
	M11-N3

	NetLabels
	SWO
	SWO


	TACH
	Pins
	M2-E27
	M7-W22

	NetLabels
	TACH
	TACH


	TPS
	Pins
	M1-N17
	M2-S17

	NetLabels
	TPS
	TPS


	UART_RX
	Pins
	M2-N5
	M9-V2
	P3-1

	NetLabels
	UART_RX
	UART_RX
	UART_RX


	UART_TX
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	C426-2

	C427
	C427-1
	C427-2

	C428
	C428-1
	C428-2

	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

	U420
	U420-1
	U420-2
	U420-3
	U420-4
	U420-5
	U420-6


	Nets
	GND
	Pins
	C420-1
	C422-2
	C423-2
	C424-2
	C425-2
	C426-2
	C427-2
	C428-2
	D420-2
	D421-2
	M420-G
	R420-2
	U420-2


	NetC421_1
	Pins
	C421-1
	U420-1


	NetC421_2
	Pins
	C421-2
	D421-1
	L421-1
	U420-6


	NetC422_1
	Pins
	C422-1
	C423-1
	C424-1
	C425-1
	L420-1
	L421-2
	R421-1


	NetR420_1
	Pins
	R420-1
	R421-2
	U420-3


	NetR422_1
	Pins
	R422-1
	U420-4


	V5
	Pins
	C426-1
	C427-1
	C428-1
	D420-1
	L420-2
	M420-V2


	V12
	Pins
	C420-2
	M420-V1
	R422-2
	U420-5





	sd-schematic("All Documents",Physical)
	hellen1-sd.SchDoc(hellen1-sd)
	Components
	C450
	C450-1
	C450-2

	C451
	C451-1
	C451-2

	J450
	J450-1
	J450-2
	J450-3
	J450-4
	J450-5
	J450-6
	J450-7
	J450-8
	J450-9
	J450-SW1
	J450-SW2
	J450-SW3

	M450
	M450-G
	M450-V1
	M450-V2
	M450-V3
	M450-V4
	M450-V5
	M450-V6
	M450-V7

	R450
	R450-1
	R450-2


	Nets
	GND
	Pins
	C450-2
	C451-2
	J450-3
	J450-6
	M450-G
	M450-V2
	M450-V3


	NetJ450_8
	Pins
	J450-8


	NetJ450_9
	Pins
	J450-9


	NetJ450_SW1
	Pins
	J450-SW1


	NetJ450_SW2
	Pins
	J450-SW2


	NetJ450_SW3
	Pins
	J450-SW3


	SD_CS
	Pins
	J450-1
	M450-V4

	NetLabels
	SD_CS
	SD_CS


	SD_MISO
	Pins
	J450-7
	M450-V7
	R450-1

	NetLabels
	SD_MISO
	SD_MISO


	SD_MOSI
	Pins
	J450-2
	M450-V5

	NetLabels
	SD_MOSI
	SD_MOSI


	SD_SCK
	Pins
	J450-5
	M450-V6

	NetLabels
	SD_SCK
	SD_SCK


	V33
	Pins
	C450-1
	C451-1
	J450-4
	M450-V1
	R450-2





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

	C411
	C411-1
	C411-2

	D410
	D410-1
	D410-2

	D411
	D411-1
	D411-2
	D411-3

	D412
	D412-1
	D412-2

	D413
	D413-1
	D413-2

	D414
	D414-1
	D414-2

	D415
	D415-1
	D415-2

	D416
	D416-1
	D416-2

	D417
	D417-1
	D417-2

	D418
	D418-1
	D418-2

	F410
	F410-1
	F410-2

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

	Q410
	Q410-1
	Q410-2
	Q410-3

	Q411
	Q411-1
	Q411-2
	Q411-3

	R410
	R410-1
	R410-2

	R411
	R411-1
	R411-2

	R412
	R412-1
	R412-2

	R413
	R413-1
	R413-2


	Nets
	GND
	Pins
	C410-2
	C411-2
	D410-2
	D415-2
	D418-2
	M410-S1
	Q410-2
	Q411-2
	R412-2
	R413-2


	IN_VIGN
	Pins
	D417-2
	M410-V3
	R411-1

	NetLabels
	IN_VIGN
	IN_VIGN


	NetD411_1
	Pins
	D411-1
	Q410-1
	Q411-1
	R412-1


	NetD411_3
	Pins
	D411-3


	NetD412_1
	Pins
	D412-1
	D413-1
	R410-1


	NetD416_2
	Pins
	D416-2
	F410-2


	V5
	Pins
	D413-2
	M410-E1


	V12
	Pins
	D416-1
	D417-1
	M410-V1


	V12_PERM
	Pins
	D412-2
	M410-V4


	V12_RAW
	Pins
	D411-2
	D418-1
	F410-1
	M410-E2
	Q410-3
	Q411-3


	VBAT
	Pins
	C410-1
	D414-1
	D415-1
	M410-V2
	R410-2

	NetLabels
	VBAT
	VBAT
	VBAT


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

	NetLabels
	VIGN
	VIGN





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

	C471
	C471-1
	C471-2

	C472
	C472-1
	C472-2

	C473
	C473-1
	C473-2

	C474
	C474-1
	C474-2

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

	R470
	R470-1
	R470-2

	R471
	R471-1
	R471-2

	R472
	R472-1
	R472-2

	R473
	R473-1
	R473-2

	R474
	R474-1
	R474-2

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

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


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


	IN_KNOCK
	Pins
	C471-1
	M470-W1

	NetLabels
	IN_KNOCK
	IN_KNOCK


	NetC471_2
	Pins
	C471-2
	R471-2


	NetC472_1
	Pins
	C472-1
	R473-1
	R474-2


	NetC473_2
	Pins
	C473-2
	R474-1
	U471-1


	NetC474_2
	Pins
	C474-2
	R472-1
	R473-2


	NetR470_1
	Pins
	R470-1
	R472-2
	U470-4


	NetR470_2
	Pins
	R470-2
	R471-1
	U470-3


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

	NetLabels
	OUT_KNOCK
	OUT_KNOCK


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


	VREF2
	Pins
	M470-W2
	U470-1

	NetLabels
	VREF2
	VREF2





	output-schematic("All Documents",Physical)
	hellen1-output.SchDoc(hellen1-output)
	Components
	C300
	C300-1
	C300-2

	C301
	C301-1
	C301-2

	C302
	C302-1
	C302-2

	C303
	C303-1
	C303-2

	C304
	C304-1
	C304-2

	C305
	C305-1
	C305-2

	C306
	C306-1
	C306-2

	C307
	C307-1
	C307-2

	C308
	C308-1
	C308-2

	C309
	C309-1
	C309-2

	C310
	C310-1
	C310-2

	C311
	C311-1
	C311-2

	C312
	C312-1
	C312-2

	C313
	C313-1
	C313-2

	D300
	D300-1
	D300-2

	D301
	D301-1
	D301-2

	D302
	D302-1
	D302-2

	D303
	D303-1
	D303-2

	D304
	D304-1
	D304-2
	D304-3

	F300
	F300-1
	F300-2

	M300A
	M300-G
	M300-S1
	M300-S2
	M300-S3
	M300-S4
	M300-S5
	M300-S6
	M300-S7
	M300-S8
	M300-S9
	M300-S10
	M300-S11
	M300-S12
	M300-S13
	M300-S14
	M300-S15
	M300-S16
	M300-S17
	M300-S18

	M300B
	M300-W1
	M300-W2
	M300-W3
	M300-W4
	M300-W5
	M300-W6
	M300-W7
	M300-W8
	M300-W9
	M300-W10
	M300-W11
	M300-W12
	M300-W13
	M300-W14
	M300-W15
	M300-W16
	M300-W17
	M300-W18
	M300-W19
	M300-W20
	M300-W21
	M300-W22
	M300-W23
	M300-W24
	M300-W25
	M300-W26
	M300-W27
	M300-W28
	M300-W29
	M300-W30
	M300-W31
	M300-W32
	M300-W33
	M300-W34
	M300-W35
	M300-W36
	M300-W37
	M300-W38
	M300-W39
	M300-W40

	Q300
	Q300-1
	Q300-2
	Q300-3

	Q301
	Q301-1
	Q301-2
	Q301-3

	Q302
	Q302-1
	Q302-2
	Q302-3

	Q303
	Q303-1
	Q303-2
	Q303-3

	Q304
	Q304-1
	Q304-2
	Q304-3

	Q305
	Q305-1
	Q305-2
	Q305-3

	Q306
	Q306-1
	Q306-2
	Q306-3

	Q307
	Q307-1
	Q307-2
	Q307-3

	Q308
	Q308-1
	Q308-2
	Q308-3

	Q309
	Q309-1
	Q309-2
	Q309-3

	Q310
	Q310-1
	Q310-2
	Q310-3

	Q311
	Q311-1
	Q311-2
	Q311-3

	Q312
	Q312-1
	Q312-2
	Q312-3

	Q313
	Q313-1
	Q313-2
	Q313-3

	R300
	R300-1
	R300-2

	R301
	R301-1
	R301-2

	R302
	R302-1
	R302-2

	R303
	R303-1
	R303-2

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

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

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

	R307
	R307-1
	R307-2

	R308
	R308-1
	R308-2

	R309
	R309-1
	R309-2

	R310
	R310-1
	R310-2

	R311
	R311-1
	R311-2

	R312
	R312-1
	R312-2

	R313
	R313-1
	R313-2

	R314
	R314-1
	R314-2

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

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

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

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

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

	U305
	U305-1
	U305-2
	U305-3
	U305-4
	U305-5
	U305-6
	U305-7
	U305-8


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

	NetLabels
	COIL_A1
	COIL_A1
	COIL_A1


	COIL_A2
	Pins
	M300-W32
	R306-3
	U300-2

	NetLabels
	COIL_A2
	COIL_A2
	COIL_A2


	COIL_B1
	Pins
	M300-W31
	R306-2
	U303-2

	NetLabels
	COIL_B1
	COIL_B1
	COIL_B1


	COIL_B2
	Pins
	M300-W30
	R306-1
	U303-1

	NetLabels
	COIL_B2
	COIL_B2
	COIL_B2


	GND
	Pins
	C300-2
	C301-1
	C302-2
	C303-1
	C304-2
	C305-2
	C306-2
	C307-2
	C308-2
	C309-2
	C310-2
	C311-2
	C312-2
	C313-2
	D300-2
	D303-2
	M300-G
	M300-S3
	Q305-2
	Q306-2
	Q307-2
	Q308-2
	Q309-2
	Q310-2
	Q311-2
	Q312-2
	Q313-2
	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
	R313-2
	U300-3
	U301-8
	U302-1
	U302-2
	U303-3
	U304-8
	U305-1
	U305-2


	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_DUAL
	Pins
	M300-W38
	U301-1
	U301-2

	NetLabels
	LOW1_DUAL
	LOW1_DUAL


	LOW2_DUAL
	Pins
	M300-W34
	U304-4
	U304-5

	NetLabels
	LOW2_DUAL
	LOW2_DUAL


	LOW3_DIODE
	Pins
	M300-W40
	U304-7

	NetLabels
	LOW3_DIODE
	LOW3_DIODE


	LOW4_DIODE
	Pins
	M300-W25
	U304-3

	NetLabels
	LOW4_DIODE
	LOW4_DIODE


	LOW5_HIGH1
	Pins
	M300-W39
	U304-6

	NetLabels
	LOW5_HIGH1
	LOW5_HIGH1


	LOW6_HIGH2
	Pins
	M300-W37
	U301-5

	NetLabels
	LOW6_HIGH2
	LOW6_HIGH2


	LOW7
	Pins
	M300-W27
	U301-7

	NetLabels
	LOW7
	LOW7


	LOW8
	Pins
	M300-W21
	U301-3

	NetLabels
	LOW8
	LOW8


	LOW9
	Pins
	M300-W26
	U304-2

	NetLabels
	LOW9
	LOW9


	LOW10
	Pins
	M300-W35
	U301-4

	NetLabels
	LOW10
	LOW10


	LOW11
	Pins
	M300-W36
	U301-6

	NetLabels
	LOW11
	LOW11


	LOW12
	Pins
	M300-W29
	U304-1

	NetLabels
	LOW12
	LOW12


	NetD301_1
	Pins
	D301-1
	U304-14


	NetD302_1
	Pins
	D302-1
	U304-10


	NetD304_1
	Pins
	D304-1


	NetD304_3
	Pins
	D304-3
	Q313-1
	R313-1


	NetF300_1
	Pins
	F300-1
	R314-2


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


	NetU302_5
	Pins
	U302-5


	NetU302_7
	Pins
	U302-7


	NetU305_5
	Pins
	U305-5


	NetU305_7
	Pins
	U305-7


	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_DUAL
	Pins
	M300-S7
	U301-15
	U301-16

	NetLabels
	OUT_LOW1_DUAL
	OUT_LOW1_DUAL


	OUT_LOW2_DUAL
	Pins
	M300-W4
	U304-12
	U304-13

	NetLabels
	OUT_LOW2_DUAL
	OUT_LOW2_DUAL


	OUT_LOW3_DIODE
	Pins
	D302-2
	M300-W13

	NetLabels
	OUT_LOW3_DIODE
	OUT_LOW3_DIODE


	OUT_LOW4_DIODE
	Pins
	D301-2
	M300-W3

	NetLabels
	OUT_LOW4_DIODE
	OUT_LOW4_DIODE


	OUT_LOW5_PULLUP
	Pins
	M300-W9
	Q303-1
	R302-2
	U304-11

	NetLabels
	OUT_LOW5_PULLUP
	OUT_LOW5_PULLUP
	OUT_LOW5_PULLUP


	OUT_LOW6_PULLUP
	Pins
	M300-S12
	Q304-1
	R303-2
	U301-12

	NetLabels
	OUT_LOW6_PULLUP
	OUT_LOW6_PULLUP
	OUT_LOW6_PULLUP


	OUT_LOW7
	Pins
	M300-S14
	U301-10

	NetLabels
	OUT_LOW7
	OUT_LOW7


	OUT_LOW8
	Pins
	M300-S8
	U301-14

	NetLabels
	OUT_LOW8
	OUT_LOW8


	OUT_LOW9
	Pins
	M300-W2
	U304-15

	NetLabels
	OUT_LOW9
	OUT_LOW9


	OUT_LOW10
	Pins
	M300-S10
	U301-13

	NetLabels
	OUT_LOW10
	OUT_LOW10


	OUT_LOW11
	Pins
	M300-S13
	U301-11

	NetLabels
	OUT_LOW11
	OUT_LOW11


	OUT_LOW12
	Pins
	M300-W1
	U304-16

	NetLabels
	OUT_LOW12
	OUT_LOW12


	OUT_PP1
	Pins
	M300-W6
	U302-3

	NetLabels
	OUT_PP1
	OUT_PP1


	OUT_PP2
	Pins
	M300-S6
	U305-3

	NetLabels
	OUT_PP2
	OUT_PP2


	PP1
	Pins
	M300-W28
	R307-2
	U302-4

	NetLabels
	PP1
	PP1
	PP1


	PP2
	Pins
	M300-W22
	R308-2
	U305-4

	NetLabels
	PP2
	PP2
	PP2


	V5
	Pins
	M300-W14
	R309-2
	R311-2


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

	NetLabels
	V12_RAW


	V12P
	Pins
	C304-1
	C305-1
	C306-1
	C307-1
	C308-1
	C309-1
	C310-1
	C311-1
	C312-1
	C313-1
	M300-W5
	Q300-2
	Q301-2
	Q302-2
	Q303-2
	Q304-2
	R300-1
	R302-1
	R303-1
	R314-1
	U300-4
	U303-4


	V12PROT
	Pins
	C301-2
	C303-2
	D304-2
	F300-2
	Q313-3
	R310-2
	R312-2
	U301-9
	U304-9


	VCC_PP1
	Pins
	C300-1
	R309-1
	R310-1
	U302-6
	U302-8

	NetLabels
	VCC_PP1


	VCC_PP2
	Pins
	C302-1
	R311-1
	R312-1
	U305-6
	U305-8

	NetLabels
	VCC_PP2





	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





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

	D440
	D440-1
	D440-2

	D441
	D441-1
	D441-2

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

	R440
	R440-1
	R440-2

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


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


	LIN
	Pins
	M440-V4
	R440-1
	U440-6

	NetLabels
	LIN
	LIN


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


	NetD440_1
	Pins
	D440-1
	R440-2


	NetD440_2
	Pins
	D440-2
	U440-8


	UART_RX
	Pins
	M440-V2
	U440-1

	NetLabels
	UART_RX
	UART_RX


	UART_TX
	Pins
	M440-V5
	U440-4

	NetLabels
	UART_TX
	UART_TX


	V5
	Pins
	M440-V3
	U440-2


	V12
	Pins
	D441-2
	M440-N1
	M440-V1





	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





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

	C481
	C481-1
	C481-2

	C482
	C482-1
	C482-2

	D480
	D480-1
	D480-2

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

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

	R480
	R480-1
	R480-2

	U480
	U480-1
	U480-2
	U480-3


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


	nReset
	Pins
	M480-N6
	P480-1

	NetLabels
	nReset
	nReset


	SWCLK
	Pins
	M480-N5
	P480-6

	NetLabels
	SWCLK
	SWCLK


	SWDIO
	Pins
	M480-N4
	P480-2

	NetLabels
	SWDIO
	SWDIO


	SWO
	Pins
	M480-N3
	P480-5

	NetLabels
	SWO
	SWO


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


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


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






