1 2 3 4 5 6 7 8
i VIZ_RAW M5 Vi i) fE
LA CRANK S8 si1 AF TE2 [ 12 raw vig L T VBus VBUS VBus VBOS
CRANK 21 4 MAF IN.CRANK  IN_MAP1 V4 V2 VBAT USB N ! USB2 N
CRANK MAP1 CAM S5 S12 AP2 V12_PERM}——=— V12_PERM VBAT ¢ D- mo—— D- mo—— 2 = S
CAM 19 3 MAP? IN_CAM IN_MAP2 V5 VIGN USB P <= ——C2 USB2 P <= cs
VSS 20 ] “AM paGe > MAP3 VS5 $6 | IN"vss IN_MAP3 319 AR3 IN_VIGN V3 e | P 100n D 10
VSS MAP3 L = IN_VIGN D =< ID R250
IES L1 1pg Auxi D10 _AC PRESS Fropes sa ] NTPS IN AUX1 (21N FUET LEvEL vs—EL vs = et = oo o R
FTP PPS NG 9 FUEL LEVEL IN_PPS IN_AUX2 z | = USB-Adapter Rt ys p
PPS AUX2 AT Si6 S20 _IN_EGR & B
AT 15 | AT AUX3 —N& EGR IN CLT | LT IN_AUXS —S3 1IN VTCS : V5 M10 USB-Mini-v
CLT N16 7 VICS L INCLT IN_AUX4 | Module:power12/0.1
L CLT AUX4 o Vi [ ys
IN_025 s9 S1_IN 0252 S1_CAN N ==
025 N18 N26  AFR | IN_02S IN_SENSL | CANL |
0252 N | 925 SENS1 —Ro5—SENS? INEAER 525 | |N"o2s2 IN_SENS2 —2IN SENS2 M3 I CAN VIO V2 | AN VIO CANH 52 CANP A~ s
| 0252 SENS? | L L S3__IN_NEUTRAL V6 L
N24 NEUTRAL IN_SENS3 | | CANTRX M11
SENS3 | IN_BRAKE _ S23 L S4IN SENSA CAN RX_TX —V5 L E1L
BRAKE NG N23  SENSA —INBRAKE _ 523 | |\ pegt IN_SENS4 | V12 V5 CANCTX GND V5
STEERING N3 | RESt SENSTY —IN STEERINGS26 | |\ "Res) - Vil V2 *RuTxreversed D71 - = SWCLK N5 NI
| RES? IN CLUTCH S22 | 'N- S7_IN_KNOCK V12 V5 | fortransceiver  1N4148WS = | SWCLK V5
CLUTCH NIl N22  KNOCK —IN CLUTCH 522 | \\"Res3  IN_KNOCK | : SWDIO N4 V33
t RES3 KNOCK ¢ - - Module:can/0.1  GND WO N3 SWDIO _Nfr
— Module:input/0.1 V12 M9 : SWO V33
Module:input/0.1 M1D [a) NL va LIN
=z I
VS EMIB VAL | byl cRANK  PULL MAP1 4 GNDA & Vi &V LY nReset N6 | poset onD -C
T2 [ s WB0_02S £ VEAFLT L pULL CAM PULL MAP2 313 NDA : vs ] 1 =
NL U E NN By i PR Y] DA V5A__|Module:power5/0.2 s | =
V5AIPES ¥g§ WBO0_0252 =50 be used by WBO module = S VREF2 O 5v vas Modulestinkiol ~ GND
{Jl N2 19 10
PULL_V5A GNDA GNDAH‘ PULL_TPS PULL AUXL =08 VBA | oo as FUEL LEVEL o 5 |I-enD UART RX V2 | et oy GND LSL
” PULL_GNDA | GNDA V5A|—32— PULL_PPS PULLTAUX2 =—LV5A e e sy M6 UART TX_ V5 | | ART-RX oD [EL sD Cs
VREF2 oh— VREFL £l VSAI— PULL_IAT PULL_AUX3 —3% GNDA , = SD_MOS]
| VREF2 GND VEA PULL_CLT PULL_AUX4 5A B Modulelinfo.l — SD_SCK
. g g GND SD_MISO
Module:iinput/0.1 — J20 J26 | S GND ——
vsA22 1 puLL 025 PULL_SENSL |VsA gl
CND) GNDA ¥ puLL 02s2 PULL_SENS2 25 Iy GNDA IN KNOCK RAW W1 |\ kNOCK _ OUT KNock £ IN KNOCK f=6
OUT INJL 24 | a M12 V5 L
e % PULLSENS3 —222—jvsA 2 vt 1 =
VEA PULL RESL  PULL SENS4 GNDA 5 5V_IN 2 GND
8& mjg VoA Jﬁ FULLIL [R3:7) J22 [ Module:knock/0.1 W2 Bl | Eg WBO_H- &
OUT COIL A2 VLR UL RS (UL (OO A CAN_VIO o CAN RX_TX W3 gm_\&o stSLF’&E'r; E4 WBO RCAL .
OUT COIL_Al Module:input/0.1 * see siemens_AP2921.pdf { w4 | CAN TX sU | E3 _WBO_IP 6
OUT INJ3 M2A R27 D72 L Lol B wBo VTP 6
GUT COIL B2 EXTSPISCK Bl [ o ee oan vio LML 3k INA148WS O [TET_WBO VS ! UART RX EXT_SPI_MISO
GUT COIL BL EXT SPIMISO _E2 | oK CANVIO 7 CAN RX_TX GNDA o G UART TX EXT SPISCK
OUT I3 EXT SPIMOSI_E3 | o --MISO CANRX " b7 M4 XH-8A v EXT SPI_MOSI
OUT AC EXT SPI CSL _Ed | oni -t L V33 Modulewbo/01 — % EXT SPI CS2
OUT PUNP EXT SPLCS2 5 | ghiGes uarTLRx NS, 1N4L4BWS SD_SCK_V6 | o) soyc vas VI MTA GND EXT_I0L »;
OUT N6 ARRX [N SO MISO V7 | oo-ooK a1 ws EXT 102 %
OUT IGN3 EXT 102 N20 = SD_MOsI V5 | SP- vi2 RAWFSE vi2 RAW vizp 5 1viop =5
— _ Ivi2 RAW EXTUSB N Nai| ol japra mx |NI_UART RX SDCS V4| oo GND 2 G wi4 é
OUT IDLE H EXT USB P___N22 = = N6__UART TX 2 V3 GND vs W44y
SROCTSIDCEREE i SPI2_MOSI UARTZ TX | GND 3 % X
OUT CE EXT I0L N23 V3 GND
—_— SPI2_CS & UEBE GND v33': :|v12
SD_SCk N9 USBLP "N31 USB N Modulesd/ol — = Module:output/0.1 Vs VS
1 SPI3_SCK USBIM GND
B SDEMISO N0 SPIBMISO  USBLID 3% B £ £
OUT N7 SD_MOS! NLL | oMo Vobe VBUS 11 woa [\ OUT 1L LSI8_ OUT N1 = =
OUT_IN8 SD CS NB | obio-os W w23 | |\ SUT N [CS16__OUT INR GND GND
OUT CANIST L SweLk | N25 sweik 13 w20 | o OOT INE [SI7__OUT N33
OUT_IGNL 18 | e soa el [ _N26_SWDIO N34 wio | SUT N W7 __OUT iNa
OUT_MAIN 9] poaor v _N27_Swo NG WIB | |\ OUT 1N [ W10 _OUT IN5 st
OUT IGN2 d iNJG WIT | N SUT N [Cs15__ouT inge BOOTO s V33
OUT O2H R1 0 Modulemeu0.l o INJ7 WI6 | o SUT Ny CWiz—ouT iy i
iN_SENS2 OUT IGN7 INJB Wi5 a Wil _OUT INJ8 )
SINESENS2 M IGN1 w1 E25 INJL INJ8 OUT_IN38
GNg W OUT_IGNL OUT_INIL —E55— 5= - nReset oo |||-GND
GUT_ALTERN ? IN_AFR Ione N OUT_IGN2 OUT N —E2 N2 O2H wzs | oo plal ETe RSl 57 ouT oo RO ]
GUT IGNA | OUT IGN3 OUT_INJ3 O2H2 Wad W4 OUT 02H2 c1
[ GULCTENE_ IGN4 Wa - d E30 N4 LOW2_DUAL OUT LOW2_DUAL
GUT TACH | OUT IGN4 OUT_INJ4 MAIN W40 = LoN | WI1Z_OUT MAIN 100n
IO UTATACH IGN5 W5 - d E3L _INB LOW3_MAIN OUT_LOW3_MAIN
OUT O2H2 R2 0 | OUT IGNS OUT_INJ5 CE W25 4 Lo W3 OUT CE
_OQUTO2HZ  nvss  R20  yss puLLup IGN6 W6 - d E32 1Nk LOW4_DIODE OUT LOW4_DIODE L
LN OUT_IGN6 OUT_INJG ALT WARN W39 W9 OUT ALT WARN =
L IGN7 W7 E3 N7 LOWS5_HIGHL OUT_LOWS5_PULLUP I
| OUT IGN7 OUT_INJ7 AC W37 S12_OUT AC GRD
% IGNS W8 E34_INB LOW6_HIGH2 OUT LOW6_PULLUP I
IN_VSS R3 0 | OUT IGNS OUT_INJ8 PUMP W27 S14__OUT PUMP
—INVSS ____  jncam B8 C cam puLLup Low? oUT_Low? I
OUT_ALT WARN colL AL Ela 6 MAIN ECF war | oW ST OWe [[s8__OUT ECF
IN_CAM L El4 | ouT PWML ouT 01 —E CANIST W26 - W2__OUT CANIST C3V5A
CANP R4 0 COIL A2 ELS | o1 pywyma ouT 102 |-EL ALT WARN | Lo OUT_LOWS —g5 3 1IN MAP3
IN_CRANK 40 CRANK PULLUP COIL BL _Ei6 - d 8 O2H LOW10 OUT LOW10 L vee  vout i—IN MAPS
CAN N EL6 | ouT PWM3 ouT_ 103 £ 6 S
- COIL B2 _EL7 E9AC Low1l OUT_LOW11
IN_CRANK L EL7 | ouT PWM4 ouT 104 —E 9 100n_ 4
IDLE Ei8 E10 VT LOW12 OUT LOW12 NC
OUT IGNS5 DLE 18 ouT PwMs ouT 105 £ T GNDA 5 NS
RONO TACH =21 8B$_Ewmg 88$_:8(73 [ ELR o2H2 ¢/k-£|E'|RN \\;vag RRL OUIREET \S/\ée 88$ ¢kg|E'|RN e NE ENe 2
B GNDA ECE E28 - d E13 PP2 OUT PP2
IN_BRAKE | OUT_PWM8 OUT_I08 —Z58" pimp - 'Abs. Pressure Sensor
IN STEERING ouT 109 £ COIL AL w33 s1__ OUT COIL Al ' GNDA
SRINESTEERINGE 12 . E21__CANIST SOLENOID_Al OUT SOLENOID_AL
V12_RAW 15— lo1 OUT_I010 —= COIL_A2 W32 S2 _OUT COLL A2
1 3 22 CE SOLENOID_A2 OUT SOLENOID_A2
H 102 OUT 1011 COIL BL W3l L . L S4___OUT COIL BL
X 4 = 3 SOLENOID_B1 OUT_SOLENOID_B1
IN_AC_PRESS = 103 ouT_I012 —= COIL B2 W30 | SO ENGID Bs ST SlENSID 5, [TS5_—ouT coiL B2
IN NEUTRAL 104 OUT 1013 = = s
NvTes OUT IGN6 Module:meu/0.1 OUT_HIGHL j"‘fé X2 w
[ SROUTRIGNGE M2C OUT HIGH2 QMAT7981
R8 0 CRANK _ S13 s V33
1 IN_CRANK IN_D1 Module:output/0.1 oo
N RNOCK RAaw— VoA T—|:|—|V5A CAM S16 | \NTGAM Nop [ OUT_WWT OUT_IDLE EXT SPI SCK 12 | ¢ onc ' ' vpp 10 3
IMINEKNOCKERA VSS s1a ] N 4 S VI Va3l EXT SPI CSL 10 z 5 VDDIO —
IN AT L INCVSS IN_D3 —EXT SPIZCST 10 (g VDD
R9 0 s[5 4 2 EXT SPIMISO 1] S0/ oNb(y L ca
GNDA PS s17 4 WT_|! IDLE [ g s EXT SPI_MOSI 2 = 9 100n
IN CLT LT IN vieN s S INTRS sS4 AC PRESS — | — | M8 —EXT SPI MOSI 2 | gppgp) S GND(2) |
OUT WWT IN_PPS IN_AUX1 Q Q . n B
AT sto ] IN- L S25  FUEL LEVEL _ AUIPS2041L[TR AUIPS2041L[TR o 9 - bz =
IN_IAT IN_AUX2 GNL V8 8 g S8 OUT IGNL g &
RIL0 CLT SE S26_EGR Nt S OUT _IGN1 I :
OUT IGN8 IN_CLT IN_AUX3 GN2 V7 ST OUT IGN2
S27_Vics IGN2 OUT IGN2 I
IN_AUX4 GN3 V6 S6___OUT 1GN3 N
02s s16 = = IGN3 OUT_IGN3 I
TPS ? IN_MAP2 | IN_02S GN4___ V5 S5 OUT IGN4
0252530 S8 AFR IGN4 OUT_IGN4 I
025 | IN_0252 IN_SENSL GN5 Va4 sS4 OUT IGN5 L
SO SENSZ IGN5 OUT_IGN5 =
MAF IN_MAF —RI12 A S0 INSENS2 —S0-—SElSe GNe V3| oN° U IoNs [[S3___oUT1GN6
¥ LIy 2 INMAPL IN_SENS3 —10—NECTE GN7__va | |10 Soieny [[s2_outieny
IN_0252 S INMAP? IN_SENS4 GNe Vi i o S ioNE [CST___ouT iGNg
IN FTP_PPS GNDA | IN_MAP3 V5 M2D = Gl
INRES1 —28BRERE_ S1 [ s Reset |_N24_nReset =
XK KNOCK S12 - nRese A
IN_FUEL LEVEL | IN_KNOCK IN_RES2 Wo | ["N28_BOOTO Module:ign8/0.1
_ VIGN ST \ian IN-REss [ 523 CLUTCH VoI IGN_vs BOOTO o
, N16 | | N17_VBAT -
vir PR VIZRAW == Module:mcu/0.1 V\gﬂm }(/335 vas VBAT Title: Hellen 72 CUSEFL EMS r ISEF[
IN SENS4 GND GNDA - | S33 — | cion . f Aefrerm Hellen-One Platform O
2 | oo GI\YSAA <351 V5A Size: A3‘ Author: andreika Revision: ¢ hitps//rusefi.com/s/hellen72
Date: 22.03.2021 Sheet 1 of 2
—  Module:mcu/0.1
1 2 ‘ 3 4 5 GNDA‘ 6 ‘ 7 8




2 4 5 6 8
» D69
OUT_INJ4 OUT COIL_B2 D65
21 D32
Vo R15 N4 148WS R17_ _VI2P R20__V12P R23 _V12P
OUT IGN4 D13 :I_ A 1N4%88Ws
e OUT_INJ3 OUT_PUMP OUT COIL_B1
OUT _IGN3 D12 —H 20 D31
ol N4 148WS
OUT_IGN2 D11 x 1
e L_H OUT _INJ2 OUT_IDLE OUT COIL_A2
OUT IGN1 D10 —H 9 D30 71 D52
NZLZBWS INZIZ8WS
= X A\ 1
OUT_INJL OUT ECF OUT COIL_AL D62
S R16 18 D29 20 D51
OUT IGN8 D17 :I_ S S
” AN W 1N4148WS
OUT IGN7 D16 —H OUT _INJ8
e %5 D36
OUT _IGN6 D15 —H N4 148WS RIS _VI2P Ro1 Vizp
bl AN
OUT_IGN5 D14 —H OUT_INJ7
2 D35
= NAL4BWS
AN
OUT_INJ6
73 D34
NA14BWS
AN
OUT_INJ5
2 D33
OUT_TACH NZLZBWS
T b7 Y
) A\ X
INA148WS RI3 PR N X OUT_ALT. WARN
OUT ALTERN | o= T 48 D6
2 b8 |_ I:II 5 \s R22  V12P
X T H— 49 N
1N4148WS ! X OUT MAIN
IN_VIGN i CAM PULLYP D59
3 D9 :I'i_‘ NTEWS INALBWS
N ! X
1INA14BWS X X OUT cANIST
R4 4K VSS PULLLR 50 D60
Vo4 78 D39
2.2k i, PES1 TNZ14BWS
V12P} 57 [ Hvs
Vo4 R14
vsl - D T
1
A 1
L
vy - “Hy-
=

.|||_

Title: Hellen72 rusEF1 EMS l' SEF[
. . . . Hellen-One Platform Y
Size: A3‘ Author: andreika REVERIE (8 https://rusefi.com/s/hellen72 @
Date: 22.03.2021 Sheet 2 of 2
2 4 5 6 ‘ 7 8




1 2 3 4 5 6 7 8
M200D
o] 2 P
ULL CRANK J2L | o) | cRANK — PULL_MAPL 4 PULL MAPL
PULL CAM__Ji7 713 PULL MAP2
P L pULL_CAM PULL_mAP2 —3 FLLL TAEZ
C PULL_VSS PULL_MAP3 CC 0020020210203 208208 20610207 208200210211 ST 215 P3Ty 73N, P4 eral: 223
Egtt ggg Jﬁg - PULL_TPS PULL_AUX1 jéo EB& ﬁgé; oon[z0on fLoon fLoon Lon fion fion fion 00nLoonfLoonfLoon 0ontoonLoon fLoon
PULL AT Ji5 ] RULL_PPS PULL_AUX2 =50 AUX3
PULL CLT _Ji6 | HULLIAT PULL_AUX3 = —pGIC Auxa
| PULL_CLT PULL_AUX4
PULL 025 120 126 PULL SENSL
PULL 0252 _ 34 | PULL 025 PULL_SENS1 —35—50rL SENS? D200 D201 D202 D203 D204 D205
| PULL 0252 PULL_SENS2
DL ScNes [ (324 PULL SENS3
PULL RESL 6 | by pesy  DOLSENS? [T PULT SeN RN RN RN AN RN RN
PULL RES2 33 | ©'| "RES2 - H\\H H\\H H\\H H\\H H\\H H\\H
== = ZAN ANE ZAN ANE ZAN ANE ZANNE ZENINE ZAN ANE
Module:input/0.1 N ZNE N ZNE N ZNE N ZNE N ZUE N ZNE
M200€: SRVos AT — 2[5 SRV05-4PT7 ool SRVosaPTT  gls| || SRVOSAPTT A slol srvesarTr  olg| 38| srvesarTr o glg
CRANK S8 [ |\ CRANK IN MAp1 —S1L AP1 = 1% <o |+ ol A% %% @ ol XX XXl z|Z2 Z|1Z
| | <|&)| [0d P4 - ool w Wl alwl 23 212  wiiy| wi|w
CAM S5 S12 AP2 o> ol¥| <o Elo] x|= S5 x|o alx] << <] o|n alo
IN_CAM IN_MAP2
VSS 6 S19 AP3
IN_VSS IN_MAP3 — | | | | | | | | | |
o 0 INTPS IN_AUX1 —S2f - IR200 IR201 IR202 IR203 IR204 IR205
IN_PPS IN_AUX2 iak7 iak7 iak7 14k7 1ak7 iak7
AT S16 20 AUX3 , , , , , ,
CLT 515 | INIAT IN_AUXS =7 AUX4 i i i i i i
IN_CLT IN_AUX4 B L= L= = =
IN_025 SO | s IN SENsL LSL_IN SENS1
IN 0252 55 M- L S2_IN SENS2
| IN 0252 IN_SENS2 - - L L
L NSNS, |53 IN SENS3
INRESL 23 | |\ peo oo [[S4_IN SENS4
INRES? 5% | |\ neos 4
IN REss S22 | M- S7_IN_KNOCK
| LRSS DIGYeEk R206 R207 R208 R209 R210 R211
Module:inputio.1 PULL TPS PULL IAT PULL RES3 PULL RES2 PULL AUX4 PULL SENS4
YA R ——— ———— [+ —— h— ——— ——
TE2 [\ WBO Ops LE4_IN 025 PULL 025 | — PULL CLT ! — PULL MAP3 | —— PULL 0252 | —— PULL AUX3 | — PULL SENS3! —
VUSRI WBO O2s2 5 IN 0252 — — — — — —
E5 2 PULL CRANK — PULL CAM ! — PULL MAP2 | —— PULL PPS | —— PULL AUX2 | — PULL SENS2! —
1] VoA N2 1| 1| 1| 1| 1| 1|
PULLVIA L ooa 21 Nenoa PULL KNOCH —— PULL VSS | —— PULL MAPL | —— PULL RESI | — PULL AUXL | —— PULL SENS1| ——
VREF1 S14 = LT b [®) LT | S RN I LT g]ofa]— LT 9
VREFZ 513 | VREFL = “saok- 2|2 T = ok 2|2 “saok - 0| 2||7 "ok 353505 “sEok- 2|2|2|2
1 VREF2 GND = tole]¥ <|o|3|2 |33 e ) P[4 Il<|=l= & |||
Moduleinputi0l = zlzlzlz zlzlzlz zlzlz|z zlzlz|z z|zlz|z z|z|z|z
M200A VL
RENK Tl crank  map1 —NIZ—TAEL
VSS N20 | CAM MAP2 > AP3 V5 V5A V5A P200
L vss MAP3
TPS N17 N10 _ AUX1 D206
1S i Tes AUX1 —NE—AUX 0224 0225 czze POSMIB6.8CA
| pPS AUX2 100n 100n | 100n
AT NI5 | T3 o ["N8__AUX3
CLT NI6 | o s [CNT__AUxa
GNDA  GNDA
% NI8 025 SENS1 25 SENS] 216 GNDA GNDA GNDA
- 0252 SENS2 IN_CRANK GNDA
SENS2 [N24_SENS3 —IN CRANK ™ 1vsA
RESL N6 N23  SENSA 3 3k (DNP)
| RESL SENS4
RES? N3 | RESl
RES3 NIL| Ros ook N2 KNOCK
Module:input/0.1
Title: Hellen-One: Input CUSEFL EMS rus&f-l
e . : i Hellen-One Platform v
Size: A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 23.02.2021 Sheet 1 of 1
1 2 3 4 5 6 ‘ 7 8




. 2
VBUS DI0L g 4 5
D102 6
VCC  U101AMS1117-3. 3 7 8
B5819W ‘ v33 110 s13 RI0T
UL03APZ337SA7  VCC GND N %4 c1o . AINLO si5 | IN_CRANK IN_D1 5 DIN N |
d 3 g1 102 T T | ) veus'I R 1 vee swpio |2 SWDIO DIN5 S DLCA IND2 —4—DINZ '
N ouT s A 41 USBP 1 VI ] useip m DResel 3 Onll nResel 3 | NRESET SWCLK —3 SWCLK INRVSS IN_D3 —22—DIN3 U102 -2
R102==C105 GND cle = == N % GND swo 6 SWO AIN17 17 IN_D4 S8 DiNd4 !
1ok | 100 100n - = Foa__ = poLMISO — by AINIS <51 IN_TPS 1 * !
o = vce |—|3:|— R104 100 SRV054-PT7 = BEHIDIEE AINLZ Sig | IN-PPS IN_AUX1 —S2t AT T A
L L 0 vee AINIT Stg— INJAT IN AUX2 525 AINZL AIN1 en: |
= = = = R105 INECE) IN_AUX3 —o22ANZZ GNDA !
| ciog - Fl& - hes x = AIN13 s16 IN-AUx4 52 AN N 10} i
1000 ool I N ] I C109 o = ~H 2D = AINI2 530 | IN-025 V&E 3
oofs|o ElE 2 3181zl |12 100n o 110 b g 53184 i a IN_02S2 IN_SENS1 S8 AINL 1 vdd = AINS
s sck 1% swo 55|5 g|< ol zlzlz| |3 ~foof o] & 00n o e o 5 100 = AIN9 520 IN_SENS2 220 2”\'2 AIN2 5
=== va3 S35 a| #[|5| [5] 33 o|9|o[S S |l A e 5 AINLO 1 IN_MAP1 IN_SENS3 IN3 5 ¥
100 2|0|0|n|v|v|o| [e) AINTS IN_MAP2 IN_SENS4 S11 AIN4 7 Vss | GNDA
ofof<fol ofd ofxfes | B3 i 3 | S22 | IN_MAP3 - R107 — =
5 S S S ISl e P e R e o e R R K 53 o S R I ARG s | IN RES] |-S28 AINT e
L1 ] [ [ HVH e ] Joe] e [t e 2] 1] S IS A I I o A it i o S ] et ok VIGN 57 IN_KNOCK IN_RES2 ggé AIN16 iy éo AlNg
~owsE Az THOo9OXR o ~OWY AW ) _ § — — 1 11 | VIGN IN RES3 AIN8 1
Tocao 06 Yoo F oooody 0% I2N093x5L 08 BIRNFINDSYH = ! 2
GN5 1 S© faoaa g aaaaa® og Sooon82e ag B3B8 RNHEHS8Y oy 2« Modulemeu/o 1 =
gg 5 EEg g 8 a > fagag>®™ S>> ﬂ-ﬂ.ﬂ_a_a_a_ggggg §> oo - NOIE :mcu/0.1 N : I
- - 4
o3 Eme o o OUT_IGNIL OUT_INJ1 [—E25 OUT INJL D o R108
5 PES ) NG e OUT_IGN2 OUT INJ2 |-E25 OUT INJ2 : NDA GNDA !
>—2— PE6 piy 132 OUT 106 NG Wa— OUT_IGN3 OUT_INJ3 —E22 OUT INJ3 47 T AL0
VBAT . plo 13 OUT 105 GNG We—| OUT_IGN4 OUT INJ4 —E30 OUT INJ U104 |
| VBAT ppye 130 OUT Io4 GNG We—| OUT_IGN5 OUT INJ5 |—ESL OUT INJS .
Tl ; Piia 129 OUT 03 N7 Wi~ OUT_IGN6 OUT_INJ —E32 OUT INJG 1 * !
Y101 g P18 PH13 —128___OUT GN8 wa | OUT_IGN? OUT INy7 |-E33 OUT INJ7 2 H Ao
s2768kz o1 PCI3 V33 OUT_IGNS OUT INJg —E34 OUT INJ8 AINIO __ C112 3 R U— |
) o] PCL4/0SC32 IN vop 2 T LSE<TE OUT PWM1_E14 - GNDA 1 .
10 PC15/0SC32_0UT vss 100n OUT PWM2 _E15 | QUT PWML ouT I01 35S W AT
c11 cues T P19 VCAP | C114 OUT PWM3 E OUT_PWM2 ouT 102 —ElOUT 102 &R =
L PIL0 2 |I E16 | - ES OUT 103 Y | vdd 13] R8 4
[12p 120 513 2u OUT PwM4 Ei7 | QUT-PWM3 OUT_I03 — 120 AINS
P PAl3 [ 424 SWDIO OUT PWM5 Elg | QUT-PWM4 OUT_104 Eio OO AIN9
= 123 USBP 1 OUT_PWM5 T | OUT 105
= ClT—= 14 PA12 OUT_PWM6_E19 - OUT_IO5 6
—I_T‘ Vss PALl 122 USBM OUT PWM7 Ea27 ] QUT_PWME oUT 106 |—ELL OUT 106 R7 4 [7 vss GNDA
| | VDD palg 121 USBID OUT PWMiE E2s ] QUT_PWM7 OUT 107 [Ex2 OUT 107 RIO =
tom s bag [ 120 _OUT 107 : OUT_PWM8 OUT I0g [E13 OUT 106 —1R8 4 0 AN?
2 PFO PAg 119 OUT I08 105 N12 OUT I09 [—E£20 OUT 109 as_ [1 9
A PF1 PCY 118 OUT PWM4 106 Ni3 101 ouT 1010 | E21 OUT 1010 1 3
Al 9 PF2 pPC8 7 OUT PWM3 107 N4 | 102 OUT_IO11 + E22 OUT 1011 ! 4\_:_1>—’7>_‘
A2 20 ] PF3 PC7 6 OUT PWM2 108 Ni5 ] 103 ouT I012 |E23 QUT 1012 i
z 0 o U105 PCT 115 oUT pwiiL | 104 OUT lo13 |_E24 OUT 1013 AT [ LMV324IPWR
= PF5 STM32F4271GT6 V33C118 NodGlETo/oMl ! R110
C119 2 | e VDD33USB / VDD | ﬁ‘z‘ |_||| J— e M101A MUt vag ' GNDA GNDA !
| 2] oo VSS =100 P Wiso 5] SPIL.SCK  CAN VIO NI k7 1 A5
L. SPI_MOS E2 | Spj1"MISO  CAN RX |—N2_CAN RX U106 |
A4_100n V33 24 PGE [—L12= OUT INJ2 B3| spii"mo B 3 CAN TX
26 = PF6 a7 1___OUT_INJL SPI_CS1 E4 | Soi™ Sl CAN_TX 1 !
A8 PF7 0 OUT 1013 SPI_CS2 E5 -cst N5 2 - I
26 PG6 09 - SPI1 CS2 UART1 RX | UART8 RX T A18
& PE8 PG5 OUT 1012 - o N4__UART. AIN15 C120 3 !
. SPI_SD UARTI_TX | 8 TX RO Ur— !
AL %] oy PGa —8— Sul O —SP1LSD SCK 20 1 spia_sck - GNDA
PF10 pG3 | 107 OUT I010 __SPI SD MISON2L | op5- N uaRT2 Rx NI | [ o fw wTT !
o » PG3 |0 oUT 109 —SPI S MosiNgz | SPIZMISO UARTZ RX. |-G —iaRTs i gg L i
X 22— PHO/OSC_IN Poge | 105 OUT PG SPISD CS N23 | ghiope > VARTATX | Y | Vdd =
PH1/0SC_OUT pD14 104 OUT PWMS5 13 s - Usaip N30 UsBP AIN18 =
nReset V33c121 CK N9 | ‘ RO 4
o 3 | \ret vop 103 I SPI3 MISO N0 | SPIS-SCK - USBIM | Nt —:S Vs ‘LDGNDA
—T—H—| SPI3_MOSI___N11 | = ‘ R112 =
A9 2 vss 102 | Spi3 N29 VBUS =
AL0 351 PCO T _Toon SPI3_CS NE_| _MOSI VBUS | h R11 4
PC1 100=OUT PWM? SPI3_CS A6 [l 10 AIN12
ALl & PD13 oo 12C SDA SWCLK |_N25 SWCLK . 9
Ald 55 ] PC2.C PD12 5= OUTZPWMS SCClE NI8 | ¢ spa SWhIo |26 SWDIO 1 g
C122 V33 PC3_C PD11 QUT _INJ3 NI9 | 5e- N27_SWO 1 = —
[ 100n 36 pD10 98 OUT INJ — SWO | !
R114GNDA ol ppg —L— OUT IR VCC  M101D Module:meu/0.1 %g LMV324IPWR
3 PD8 —=—x
V33/-<1'7 S 33 VREF+ PR1s |95 SPI SD MOSI S; V5 nReset —N24 NReset ! GNDA GNDA RIS,
' [roon VR PE14 94 SPI SD MISO IGN_V5 BoOTO |28 BOOTO s, :
CNOA 40 2 P13 SPI SD_SCK 16 U108 14 AL7
AL2 21 PAO 3 pR12 -2 SPI_SD_CS V33lgig— Va3 VBAT N17 VBAT t
Al 25| PAL @ V33C125 IGN_V33 33 1 - i
AZ3___43 | gAZ g VDD 33 I s2 V5A —22—V5A 1 ALl
A22___ 44 | P:g Z vss =0 — o GND GNDA AIN17 €126 3 R12 !
> — = Module:mcu/0.1 R111 GNDA T
D103 twe 902 sworxi =4 A osw o P 89 @ ----- y ONPANT I L T > L 14 rkT .
$I99 98 I29%389E8nE 98 Prfscnmn 98 oodoodEz S8 == Hi2 ——X SHEA ! = 14 k7
Ve S gy | BEe T cecomoabesh oo Crr3OFER 4o puppuEgn 9o FEEEIT U107 g@—““ V&E v T
w|ol~] ool of=|am]st]wvlol~ T —T . AIN11
<t ool [=2] |
A S 0 o o o O o e s S B 3 T N O R 3 [ Y b1 < i : u
D104 \%:k} 2 5N R124[7 Vss GNDA
o - V3 DA 1 A6
7 Rug el | = 5 8 alalslx f11s AIN24 c123 3 | RIL7 =
- = — 1 [ —
LED2 o |ekizg— 5= g —Log o 1ag==C127 A GNDA——" :GNDAQ—| ______ T oau [  R18 4 10 AINI3
5 c13 Zhom T 2|2 < 2 < 1000 T . = 14 K7 | 9
LED-GRE 100 z = 100n ala U109 i voRine 4 13 8
D105 3 AT ] o 1 e N S 5 5|5 ?|op.2u == i vdd > AING | - L8 ¢
A I = PR sl = glo = FalslRIe = 14@ 1 DINS 2 '
» = Slsf == L 1 i 5 A3 [
L *A20- i | 5 LMV3241PW
’—N—:I—EDS *CIZS ’\1\,23 a{eduplncated for ADC3 *D5 is digital-only on F429! (EINT11) AIN23 ci3s 3 1g A0 7 s ‘LDGNDA I R
y bBLUED input s unprotected! *A20-A22 are duplicated for COMP1/2 2 | R115 = . CNoA c132
GNDA """"""
Dlg; nReset :IRlzl vis  Riz Y5 o pH 10 AINI9 4K7 X0 [ _| I
R R123 - —{ 9 18p
124 o Va3 I2C SDA | 5 |:| 12C scL vsl,g g AN L . 8 of
LED-YELLOW BooT o R131 R125 A = aon
: BOOTL 6 £8.0 MHz
V5A  UL1LXC6206P332MR V33A R “}—BOOT! DIN4 f—1 D4 IGN5 IGN1 7 s LDGND‘&{D FUNERIIR | & cise
1 3 — x1
IN  OUT | V33 R 2810k vCC, o0 VA DING L —— ! D3 oG @ { HeNSA H—||I
c137 LK [ 1 IGN2 10 AIN22 i I
c1s D107 | SDFLZ012Q3RIKTE DIN2 | — ! D2 IGN7 9 P
c Bag19W €138 =—=C139 L f IGN3 L8 ]
4.7u 100n _ DINL D1 Title: Hellen-O
1 — IGN8 IGN4 : en-One MCU
= A = % EIHITI' LMV324IPWR - = fHUSHEF'gMS ru SEF[
Tu GND GNPA  GNPA  oNb ze: ‘ uthor: andreika Revision: 0.1 ellen-One Platform (110
A OB
i ‘ 2 3 GNDA Date: 25.02.2021 Sheet 1 of 1 e
4 5 ‘ 6 andreika
‘ u 8




M420

V12 V5

TV, vs V2 T

GND

Module:power5/0.1

o
2
W)

©

c420
100n
V12 U420 LMR14020 SDQSZ,A?
L YN YN VIN  BOOT Eup
hey _L EN L421 ________ V5
R420 2.2uH CA2E—CA422—C423—C424 ¥

Ou 10u 10u 10u

RT . MWSA0503-10uH cass ——cas
R422 10u 10u
68k

2
JEEN
4
= = = = 421 6 | 5
C427 GND GND GND GND 0k
4.7u C428
o~
10n 423 C429

D421
P6SMB6.8CA

S

(9]
2
W)
©
2
W)

(0]
2
lw)
o
2
O
|
|
N
=

GND GND 220p

Title: Hellen-One Power5 rusEF1 EMS

Ao . f i Hellen-One Platform
i A3‘ Author: andreika Revision: 0.2 https://rusefi.com/s/hellen72
Date: 24.02.2021 Sheet 1 of 1

5 6 ‘ 7




4 5 7 8
M450
V33
SD_SCK V6 | o sex vaz LV
SD MISO V7
| SD_MISO
SD_MOSI V5 =
SD CS va | SD_MOSI G
. sD_CS GND
2 V3
GND (=7
GND
Module:sd/0.1 —
GND
1450
cs ol sb_Cs
2 SD_MOSI
SPI_IO=% V33
GND O] [elNa
vee o2 by
SPI_SCK O 2 SDESCHS RA%0 _LC4 o
GND o—:|7 [elNa . sou T 220
SPI_O O—
LioXeS = SD_MISO
o2

Molex MicroSD 47219-2001

Title: Hellen-One SD-Card

rusEFl EMS -
- . . P Hellen-One Platform Y
i A3‘ Author: andreika Revision: 0.1 https://rusefi.com/s/hellen72 @
Date: 02.03.2021 Sheet 1 of 1
‘ 7 8




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




VCC_PP1 C300

—| |—||I-GND V12 RAW
1

6

100 U3
5 TC4427
usoL U300 S =3Q300  —Qs0r =00
™1 ¥aofa0TA ] FAcFa0TA | FA03401A
LOWL DUAL 1| o 5y |16, OUT LOWI DUAL NAZEEVBACK COIL AL 1] g, BOUT2 L8 g OUT COIL AL _PPL_ 2 N A our A L OQUTPPLI
2] B2 c Bl I enD COINAZ Z_ BOUTL — PP2 4 5 OUT PP2
_ Lows 3 o2 & 12 out Lows —PP2 4. \NB ouTB 2 QUTPPZ
~Lowio 1] o3 & T3 out Lowio D305 Vizp
LOWG HIGHZ 5, o & T2 ouT Lows PULLUP PSM712-LF 2 Lo R300
LOWLL 6 T OUT LOWILL 8§ 3 6 _ OUT COIL A2 5 S8 0k
—LOWI1L = 6.} gy [ I & J I— GND  FOUT2 : R301
_Lowr 7 B7 Cc7 0 OUT LOWT7 | FOUT1 ﬂ o o °°J< :|—|||-
10K
J_L E COM —2—{VI2FLYBACK . vizP—24 vee
= ~ /!/ =
= GND
ULN2003AD RZ7899 s
Vizp AO3401A
U304 U303
Low12 1 — | 16 ouT Lowr2 COIL B2 1 8 _ OUT COIL B2
LOW9 2 2 % 5 OUT LOWS COIL BL 21 2 ggﬂzl 71
LOW4 DIODE 3. o2 & T D301 OUT LOWA4 DIODE
LOW2 DUAL _4 L3 13 5UT LOW2 DUANE5619W
B4 Ca
5. B5 G5 121
LOWS HIGH1 6.| po & 1 ourt Lows puLLYP J—3 onp  rours |4 OUT COL B
[OW2 MAIN 7 6 o T D302 OUT LOW3 MAIN 51
B7 c7 0 FOUT1
J_L E COM —2—{VI2FLYBACK vi2P—24 vee
= OUT LOW6 PULLUP
ULN2003AD RZ7899
INI2 INJ3 COIL B2
o =] ] 5 92 = = =]
INJ6 INJ4 COIL B1 = = = 2 = = = =
5 5 5 5 5 5 5 5
INJ8 INJ7 CcoIL_A2 3 3 3 3 3 3 3 3
INJL INJ5 COIL_Al
V2P N2 [+ iNgg_ ! N5} INg7_ [} N3 [} iNgg | INgG_[* INgL !
0305 1] Q306 |\ Q307 |\ Q308 |\ Q300 |\ 0310 . 031l |\ o312 |\
AUIPS2041L[TR AUIPS2041LJTR AUIPS2041L[TR AUIPS2041LJIR AUIPS2041L[TR AUIPS2041LJ/R AUIPS2041LIR AUIPS2041L[TR
R314
1 e
M3008 = = = = = = = =
F300 ME2ERCH 1 w24 S18 OUT INJL
T INJ1 OUT_INJL -
g2 W23 N2 OUT INJ2 216 OUT INJ2
13 W20 o S17__OUT INJ3 Vi2P Vi2P
INJ3 OUT_INJ3 I
b W19 | \\4 OUT INJ4 N7 OUT INJ4 1 1
D304 5 wis | o2 TN [CWI0 OUT INJ5 T T
yx//x/ PSM712-LF 6 wir | e OUT INJe |_SLo__OUT INI6 C36—C305—C3aE—C3a2—C308 ——C308—C3Hr—C3t—C312—=C313
N J7 W16 INJ7 OUT INJ7 W12 OUT INJ7 10u 10u 10u 10u 10u 10u 10u 10u 10u 10u
38 WI5 | N OUT Ny | WAL OUT INGG T T
Lows puaL wss |[ESRN OUT LOW1_DUAL ST OUT LOW1 DUAL
S OW2 DUAL waz_| [OWI-DUA- T oAr Wi OUT LOW2 DUAL
g /!/ LOW3 MAIN W40 3 _rowes W13 _OUT LOW3 MAIN
LOW3_MAIN OUT_LOW3_MAIN
- LOW4 DIODE W25 W3 _OUT LOW4 DIODE
LOW5_HIGHL W3g | -OW4_DIODE OUT_LOW4_DIODE - —g—G5T Lows PULLUP M300A
|
e Q8L LOW6_HIGH? w37 | SOWS5_HIGHL OUT_LOWS_PULLUP  —o75 G557 T Gwe PULLUP si1 s
I XAo3400A LOW6_HIGH2 OUT_LOW6_PULLUP vi2_ RAWSE vi2 RAW vizp W 4yiop
COW? W27 514 OUT LOWY
513 LOws woi | LowW7 OUT_LOWT —e5 50T Lows G w14
7k Lows ouUT_LOWS GND vs WA g
LOW9 W26 - W2 OUT LOWS 53
L LOW10 T oS 510 oUT Lowio ED
— o LOW11 W36 -~ S13  OUT _LOW11 —  Module:output/0.1
= G COWL2 woo | -owil OUT_LOWIL —— 507 Lowiz
GND LOW12 OUT LOW12
PPL w28 W6 OUT PP1
PPL ——R307 PP2 w22 | pre UTors [[S6 __OUT pp2
11 7k -
EE2 [Ree COICRAL WSS | SOLENOID_AL OUT SOLENOID_AL —ot  OUT COIL Al
L7k COIL A W32 S2_OUT COIL A2
- - SOLENOID_A2 OUT SOLENOID_A2 I
= COIL BL W3l S4_OUT COIL BL
200 e L SOLENOID_B1 OUT_SOLENOID_B1 —sd—Oul SOl B1
vs}—:H = SOLENOID_B2 OUT_SOLENOID_B2 =
310 VCC PPL W8 OUT HIGHL
VlzPRoﬂ_':ﬁ 83;—':':2321 S9__ OUT HIGH2

* These can be removed in the board compilation file Module:outputio.1

Title: Hellen-One Output

Size: A3‘ Author: andreika Revision: 0.1
Date: 25.02.2021 Sheet 1 of 1

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

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 5] 7 8
V12 M440
N1 12V LIN | V4 LIN
Vi
V5
™ g5y
LRV s w0 -2
———————— UART_TX GND
Module:lin/0.1 = D440
GND
B5819W
U440
—UARTRX_ L Rxp W —T oo
V5|—== NSLP  BAT — Y
— 1 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: 02.03.2021 Sheet 1 of 1
3 4 B ‘ 7 8




V5 M430
Vi
Vs CANL LSL_CANL
VIoV2 | A vio SANG [CsZ_cANH
RX_V6 L
CAN_RX
TX VS | AN TX GND —_IEl
Modulexcan/01 GND
D430
CANH } H }
(el
canL NZ
ZINN
PESDICAN
U430
G AN X S —>21 TXD s —|§ [xeNs CANH
GNDI|—5— GND  CANH =i CANH
cAN Rx VO 4] yoo OANL P5 AN VIO
R430
TIALOSLT/3/L] C430 120
100n
—ca31
100n =
GND
GND

Title: Hellen-One CAN

Size: A3‘ Author: andreika Revision: 0.1
Date: 02.03.2021 Sheet 1 of 1

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

2 3 4 5 6 ‘ 7




M480

<
01

SWCLK
SWDIO
SwWo

N5
N4
N3

|a

t SWCLK
t SWDIO
t SWO

V5

<
w

V33

nReset N6

1 nReset GND

-||}JO |§|

Module:stlink/0.1

P480

1 NReset
t GND
1 SWO
3.3V
5.0V

ST/Link 2x5
D.

SWDIO
GND
SWCLK ¢
3.3V i
5.0V i

2
; I

SWCLK
s

0 lvssT

._‘

480

B5819W
U480AP2337SA-7

IN ouT
D

V5

l;,)

G)

C482
100n

it

2

Title: Hellen-One ST-Link

Size: AS‘ Author: andreika
Date: 02.03.2021

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

Revision: 0.1
Sheet 1 of 1




+5V
VDDA R623
0 ——
Virtual Ground Generation Nernst Sense
U603 J600
LSU_Vm% > 610 - VDDA Conn_02x03_0dd_Even
u600D | Un_sense 1u = 433y < lpE g2  SWDID
MCP6004 R606 LSU_Un_sense 4§our 2 HRESET s s swck
LSU_Vm A Mcer600s = L J6x
U600B GND © 6 612 55_—
€607 % M| REF3033 1u 100n GND
R620
Un_sense = 2.7 * (Un — Vm) GND GND GND
+3.3v VDDA
| Z‘
+3.3V +3.3V
R621 nRESET 4 NRST 25 S PAO 6 Un_sense
>25 oz LSU_Vm
C60 S 8 Ip_sense C61kL C615
PA2
Pump Current Sense 14 i Vm 100n 100m
2605 ) pas [
LSU_Rtrimy R624 2 pFo pas [ o oo oo
3.3k *{PF1 pag [L2_Ipdac
Ip_sense PA7 |13 heater_pwm
4 PBo pas [L&
LSU_Ip 608 & pp1 pag E
100n 28 pa3 Pa10 2%
CAN_RX
VA ET (R - —
° +3.3V LED_BLUE e s CAN_TX
z Ip_sense = 10 * (LSU_lp — LSU_Rtrim) GND LED_GREEN 29| PB6 pAL3 23 SWDIO
N R625Nernst_esr_drive 30| PR7 - PALL 24 SWCLK 0604 RE26
8 onp IO B0 Shpag 37 pats P LED_GREEN }/'- b2
- (&)
€ U602 9| &Y STM32F042K6Tx LED—GREEN-0603
L%
=z D603, R627
A =)
g LED_BLUE > =
Nernst Internal Resistance Measurement o LED-BLUE-0603
~ Nernst Bias Current
2 M600
@ Madule—wbo-0.1
W
g +3.3V Lsivﬂ _ﬁ SR/ 45V U604 +3.3V
U600C « T w2 T E5  LSU_H+ XC6206P332MR
CAN_VIO LSU_H+ - 3
MCP600L LSU_Un CANRX w3 | )\ oy LsU. Rerim |_E4_ LSU_Ririm VI
LSU_Un_sense CAN_TX Wi CANiTx [Su Ip E3 LSU_Ip
- " E2  LSU_Vm 613
S LSU_Un
LSU_un—EL LSU.DUn 100n
oltage Buffer GNDJ—‘|7
GND GND GND
+3.3V
:/I\
e
U600E Sheet: /
1 File: helleni-wbo.kicad_sch
i Title:
Size: Ak [ Date: Rev:
GND KiCad E.D.A. kicad (5.99.0-9294—gd3cf97847e) Id: 1/1

1 I 2 I 3 I [ I 5 I




	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

	D70
	D70-1
	D70-2

	D71
	D71-1
	D71-2

	D72
	D72-1
	D72-2

	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-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-J1
	M1-J2
	M1-N1
	M1-N2
	M1-S13
	M1-S14

	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-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-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-E1
	M2-E2
	M2-E3
	M2-E4
	M2-E5
	M2-N1
	M2-N2
	M2-N3
	M2-N4
	M2-N5
	M2-N6
	M2-N7
	M2-N8
	M2-N9
	M2-N10
	M2-N11
	M2-N18
	M2-N19
	M2-N20
	M2-N21
	M2-N22
	M2-N23
	M2-N25
	M2-N26
	M2-N27
	M2-N29
	M2-N30
	M2-N31
	M2-N32

	M2B
	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
	M2-N12
	M2-N13
	M2-N14
	M2-N15
	M2-W1
	M2-W2
	M2-W3
	M2-W4
	M2-W5
	M2-W6
	M2-W7
	M2-W8

	M2C
	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

	M2D
	M2-N16
	M2-N17
	M2-N24
	M2-N28
	M2-S1
	M2-S2
	M2-S32
	M2-S33
	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-S3
	M7-S11
	M7-W5
	M7-W14

	M7B
	M7-S1
	M7-S2
	M7-S4
	M7-S5
	M7-S6
	M7-S7
	M7-S8
	M7-S9
	M7-S10
	M7-S12
	M7-S13
	M7-S14
	M7-S15
	M7-S16
	M7-S17
	M7-S18
	M7-W1
	M7-W2
	M7-W3
	M7-W4
	M7-W6
	M7-W7
	M7-W8
	M7-W9
	M7-W10
	M7-W11
	M7-W12
	M7-W13
	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

	M12
	M12-E1
	M12-E2
	M12-E3
	M12-E4
	M12-E5
	M12-E6
	M12-G
	M12-W1
	M12-W2
	M12-W3
	M12-W4

	P1
	P1-2A
	P1-2B
	P1-2C
	P1-2D
	P1-2E
	P1-2F
	P1-2G
	P1-2H
	P1-2I
	P1-2J
	P1-2K
	P1-2M
	P1-2N
	P1-2O
	P1-2P
	P1-2Q
	P1-2R
	P1-3A
	P1-3B
	P1-3C
	P1-3D
	P1-3E
	P1-3F
	P1-3H
	P1-3I
	P1-3J
	P1-3K
	P1-3L
	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

	P8
	P8-1
	P8-2
	P8-3
	P8-4
	P8-5
	P8-6
	P8-7
	P8-8

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	R1
	R1-1
	R1-2

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
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	Nets
	AC
	Pins
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	NetLabels
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	AC_PRESS
	Pins
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	AC_PRESS
	AC_PRESS
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	Pins
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	NetLabels
	AFR
	AFR


	ALT_WARN
	Pins
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	NetLabels
	ALT_WARN
	ALT_WARN


	ALTERN
	Pins
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	NetLabels
	ALTERN
	ALTERN


	BOOT0
	Pins
	M2-N28
	S1-1

	NetLabels
	BOOT0
	BOOT0


	BRAKE
	Pins
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	NetLabels
	BRAKE
	BRAKE


	CAM
	Pins
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	M2-S15

	NetLabels
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	CAM


	CAM_PULLUP
	Pins
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	NetLabels
	CAM_PULLUP


	CAN_N
	Pins
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	P1-3X

	NetLabels
	CAN_N
	CAN_N


	CAN_P
	Pins
	M10-S2
	P1-3W

	NetLabels
	CAN_P
	CAN_P
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	Pins
	D70-2
	D71-2
	D72-2
	M2-N2
	M10-V5
	M12-W3
	R27-1

	NetLabels
	CAN_RX_TX
	CAN_RX_TX
	CAN_RX_TX
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	Pins
	M2-N1
	M10-V2
	R27-2

	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-N11
	M2-S23

	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-N8
	M2-S26

	NetLabels
	EGR
	EGR


	EXT_IO1
	Pins
	M2-N23
	P3-9

	NetLabels
	EXT_IO1
	EXT_IO1


	EXT_IO2
	Pins
	M2-N20
	P3-11

	NetLabels
	EXT_IO2
	EXT_IO2


	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


	EXT_USB_N
	Pins
	M2-N21
	P3-13

	NetLabels
	EXT_USB_N
	EXT_USB_N


	EXT_USB_P
	Pins
	M2-N22
	P3-15

	NetLabels
	EXT_USB_P
	EXT_USB_P


	FTP_PPS
	Pins
	M1-N5
	M2-S29

	NetLabels
	FTP_PPS
	FTP_PPS


	FUEL_LEVEL
	Pins
	M1-N9
	M2-S25

	NetLabels
	FUEL_LEVEL
	FUEL_LEVEL


	GND
	Pins
	C1-2
	C2-1
	C4-2
	C5-1
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	Pins
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	P1-4O
	R6-2
	R12-1
	U1-2


	IAT
	Pins
	M1-N15
	M2-S19

	NetLabels
	IAT
	IAT


	IDLE
	Pins
	M2-E18
	Q2-1

	NetLabels
	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-S22
	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-S20
	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-S18
	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-S3
	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


	NetD70_1
	Pins
	D70-1
	M2-N3


	NetD71_1
	Pins
	D71-1
	M10-V6


	NetD72_1
	Pins
	D72-1
	M12-W4


	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_N4
	Pins
	M2-N4


	NetM2_N5
	Pins
	M2-N5


	NetM2_N12
	Pins
	M2-N12


	NetM2_N13
	Pins
	M2-N13


	NetM2_N14
	Pins
	M2-N14


	NetM2_N15
	Pins
	M2-N15


	NetM2_N18
	Pins
	M2-N18


	NetM2_N19
	Pins
	M2-N19


	NetM2_N32
	Pins
	M2-N32


	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_S10
	Pins
	M7-S10


	NetM7_S13
	Pins
	M7-S13


	NetM7_W1
	Pins
	M7-W1


	NetM7_W8
	Pins
	M7-W8


	NetM7_W29
	Pins
	M7-W29


	NetM7_W35
	Pins
	M7-W35


	NetM7_W36
	Pins
	M7-W36


	NetM12_W2
	Pins
	M12-W2


	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_5
	Pins
	P3-5


	NetP3_7
	Pins
	P3-7


	NetP3_10
	Pins
	P3-10


	NetP3_12
	Pins
	P3-12


	NetP3_14
	Pins
	P3-14


	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-N24
	M2-S10

	NetLabels
	NEUTRAL
	NEUTRAL


	nReset
	Pins
	C1-1
	M2-N24
	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
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	R112-4
	U106-13
	U106-14

	NetLabels
	R11_4
	R11_4


	R12_4
	Pins
	R113-4
	U108-6
	U108-7

	NetLabels
	R12_4
	R12_4


	R18_4
	Pins
	R117-4
	U108-13
	U108-14

	NetLabels
	R18_4
	R18_4


	SPI3_CS
	Pins
	M101-N8
	U105-138

	NetLabels
	SPI3_CS
	SPI3_CS


	SPI3_MISO
	Pins
	M101-N10
	U105-140

	NetLabels
	SPI3_MISO
	SPI3_MISO


	SPI3_MOSI
	Pins
	M101-N11
	U105-141

	NetLabels
	SPI3_MOSI
	SPI3_MOSI


	SPI3_SCK
	Pins
	M101-N9
	U105-139

	NetLabels
	SPI3_SCK
	SPI3_SCK


	SPI_CS1
	Pins
	M101-E4
	U105-164

	NetLabels
	SPI_CS1
	SPI_CS1


	SPI_CS2
	Pins
	M101-E5
	U105-165

	NetLabels
	SPI_CS2
	SPI_CS2


	SPI_MISO
	Pins
	M101-E2
	R104-1

	NetLabels
	SPI_MISO
	SPI_MISO


	SPI_MOSI
	Pins
	M101-E3
	R103-2
	U105-163

	NetLabels
	SPI_MOSI
	SPI_MOSI


	SPI_SCK
	Pins
	M101-E1
	R105-2
	R106-1
	U105-161

	NetLabels
	SPI_SCK
	SPI_SCK
	SPI_SCK


	SPI_SD_CS
	Pins
	M101-N23
	U105-92

	NetLabels
	SPI_SD_CS
	SPI_SD_CS


	SPI_SD_MISO
	Pins
	M101-N21
	U105-94

	NetLabels
	SPI_SD_MISO
	SPI_SD_MISO


	SPI_SD_MOSI
	Pins
	M101-N22
	U105-95

	NetLabels
	SPI_SD_MOSI
	SPI_SD_MOSI


	SPI_SD_SCK
	Pins
	M101-N20
	U105-93

	NetLabels
	SPI_SD_SCK
	SPI_SD_SCK


	SWCLK
	Pins
	J101-4
	M101-N25
	U105-137

	NetLabels
	SWCLK
	SWCLK
	SWCLK


	SWDIO
	Pins
	J101-2
	M101-N26
	U105-124

	NetLabels
	SWDIO
	SWDIO
	SWDIO


	SWO
	Pins
	J101-6
	M101-N27
	R106-2

	NetLabels
	SWO
	SWO
	SWO


	UART2_RX
	Pins
	M101-N7
	U105-150

	NetLabels
	UART2_RX
	UART2_RX


	UART2_TX
	Pins
	M101-N6
	U105-147

	NetLabels
	UART2_TX
	UART2_TX


	UART8_RX
	Pins
	M101-N5
	U105-169

	NetLabels
	UART8_RX
	UART8_RX


	UART8_TX
	Pins
	M101-N4
	U105-170

	NetLabels
	UART8_TX
	UART8_TX


	USBID
	Pins
	D102-4
	M101-N32
	U105-121

	NetLabels
	USBID
	USBID
	USBID


	USBM
	Pins
	D102-1
	M101-N31
	U105-122

	NetLabels
	USBM
	USBM
	USBM


	USBP
	Pins
	D102-3
	M101-N30
	U105-123

	NetLabels
	USBP
	USBP
	USBP


	V5A
	Pins
	C107-2
	C112-2
	C120-2
	C123-2
	C126-2
	C135-2
	C138-1
	C139-1
	L101-2
	M101-S33
	U102-4
	U104-4
	U106-4
	U107-4
	U108-4
	U109-4
	U111-1


	V33
	Pins
	C101-2
	C103-2
	C104-2
	C108-2
	C109-2
	C110-2
	C111-2
	C113-2
	C117-2
	C118-2
	C119-2
	C121-2
	C122-2
	C125-2
	C127-2
	C128-2
	C129-2
	C130-2
	D103-1
	D104-1
	D105-1
	D106-1
	D107-2
	J101-1
	M101-N1
	M101-N16
	M101-W10
	R121-1
	R122-2
	R123-2
	U101-3
	U105-15
	U105-23
	U105-36
	U105-49
	U105-62
	U105-72
	U105-82
	U105-91
	U105-103
	U105-114
	U105-127
	U105-136
	U105-149
	U105-159
	U105-171
	U105-172


	V33A
	Pins
	C137-2
	R114-1
	U105-39
	U111-3


	VBAT
	Pins
	C140-2
	D107-1
	M101-N17
	U105-6

	NetLabels
	VBAT
	VBAT
	VBAT


	VBUS
	Pins
	C105-1
	D101-2
	D102-5
	M101-N29
	R102-2
	U103-1

	NetLabels
	VBUS


	VCC
	Pins
	C102-2
	C106-1
	D101-1
	L101-1
	M101-S1
	M101-W9
	R103-1
	R105-1
	U101-1
	U103-3


	VIGN
	Pins
	M101-S7
	U105-51

	NetLabels
	VIGN
	VIGN


	X0
	Pins
	C132-2
	U105-29
	Y102-2

	NetLabels
	X0
	X0


	X1
	Pins
	C136-2
	U105-30
	Y102-1

	NetLabels
	X1
	X1





	power5-schematic("All Documents",Physical)
	hellen1-power5.SchDoc(hellen1-power5)
	Components
	C420
	C420-1
	C420-2

	C421
	C421-1
	C421-2

	C422
	C422-1
	C422-2

	C423
	C423-1
	C423-2

	C424
	C424-1
	C424-2

	C425
	C425-1
	C425-2

	C426
	C426-1
	C426-2

	C427
	C427-1
	C427-2

	C428
	C428-1
	C428-2

	C429
	C429-1
	C429-2

	D420
	D420-1
	D420-2

	D421
	D421-1
	D421-2

	L420
	L420-1
	L420-2

	L421
	L421-1
	L421-2

	M420
	M420-G
	M420-V1
	M420-V2

	R420
	R420-1
	R420-2

	R421
	R421-1
	R421-2

	R422
	R422-1
	R422-2

	R423
	R423-1
	R423-2

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


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


	NetC420_1
	Pins
	C420-1
	U420-1


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


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


	NetC427_1
	Pins
	C427-1
	R420-2


	NetC428_1
	Pins
	C428-1
	U420-6


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


	NetR421_1
	Pins
	R421-1
	U420-4


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


	V12
	Pins
	L420-1
	M420-V1
	R420-1





	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

	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

	D305
	D305-1
	D305-2
	D305-3

	F300
	F300-1
	F300-2

	M300A
	M300-G
	M300-S3
	M300-S11
	M300-W5
	M300-W14

	M300B
	M300-S1
	M300-S2
	M300-S4
	M300-S5
	M300-S6
	M300-S7
	M300-S8
	M300-S9
	M300-S10
	M300-S12
	M300-S13
	M300-S14
	M300-S15
	M300-S16
	M300-S17
	M300-S18
	M300-W1
	M300-W2
	M300-W3
	M300-W4
	M300-W6
	M300-W7
	M300-W8
	M300-W9
	M300-W10
	M300-W11
	M300-W12
	M300-W13
	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

	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


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

	NetLabels
	COIL_A1
	COIL_A1
	COIL_A1


	COIL_A2
	Pins
	M300-W32
	R306-3
	U300-2

	NetLabels
	COIL_A2
	COIL_A2
	COIL_A2


	COIL_B1
	Pins
	M300-W31
	R306-2
	U303-2

	NetLabels
	COIL_B1
	COIL_B1
	COIL_B1


	COIL_B2
	Pins
	M300-W30
	R306-1
	U303-1

	NetLabels
	COIL_B2
	COIL_B2
	COIL_B2


	GND
	Pins
	C300-2
	C304-2
	C305-2
	C306-2
	C307-2
	C308-2
	C309-2
	C310-2
	C311-2
	C312-2
	C313-2
	D300-2
	D303-2
	D305-1
	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
	U302-3
	U303-3
	U304-8


	INJ1
	Pins
	M300-W24
	Q312-1
	R304-4

	NetLabels
	INJ1
	INJ1
	INJ1


	INJ2
	Pins
	M300-W23
	Q305-1
	R304-1

	NetLabels
	INJ2
	INJ2
	INJ2


	INJ3
	Pins
	M300-W20
	Q309-1
	R305-1

	NetLabels
	INJ3
	INJ3
	INJ3


	INJ4
	Pins
	M300-W19
	Q310-1
	R305-2

	NetLabels
	INJ4
	INJ4
	INJ4


	INJ5
	Pins
	M300-W18
	Q307-1
	R305-4

	NetLabels
	INJ5
	INJ5
	INJ5


	INJ6
	Pins
	M300-W17
	Q311-1
	R304-2

	NetLabels
	INJ6
	INJ6
	INJ6


	INJ7
	Pins
	M300-W16
	Q308-1
	R305-3

	NetLabels
	INJ7
	INJ7
	INJ7


	INJ8
	Pins
	M300-W15
	Q306-1
	R304-3

	NetLabels
	INJ8
	INJ8
	INJ8


	LOW1_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_MAIN
	Pins
	M300-W40
	U304-7

	NetLabels
	LOW3_MAIN
	LOW3_MAIN


	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


	NetD305_3
	Pins
	D305-3


	NetF300_1
	Pins
	F300-1
	R314-2


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


	NetU302_1
	Pins
	U302-1


	NetU302_8
	Pins
	U302-8


	OUT_COIL_A1
	Pins
	M300-S1
	U300-7
	U300-8

	NetLabels
	OUT_COIL_A1
	OUT_COIL_A1


	OUT_COIL_A2
	Pins
	M300-S2
	U300-5
	U300-6

	NetLabels
	OUT_COIL_A2
	OUT_COIL_A2


	OUT_COIL_B1
	Pins
	M300-S4
	U303-5
	U303-6

	NetLabels
	OUT_COIL_B1
	OUT_COIL_B1


	OUT_COIL_B2
	Pins
	M300-S5
	U303-7
	U303-8

	NetLabels
	OUT_COIL_B2
	OUT_COIL_B2


	OUT_HIGH1
	Pins
	D300-1
	M300-W8
	Q303-3

	NetLabels
	OUT_HIGH1
	OUT_HIGH1


	OUT_HIGH2
	Pins
	D303-1
	M300-S9
	Q304-3

	NetLabels
	OUT_HIGH2
	OUT_HIGH2


	OUT_INJ1
	Pins
	M300-S18
	Q312-3

	NetLabels
	OUT_INJ1
	OUT_INJ1


	OUT_INJ2
	Pins
	M300-S16
	Q305-3

	NetLabels
	OUT_INJ2
	OUT_INJ2


	OUT_INJ3
	Pins
	M300-S17
	Q309-3

	NetLabels
	OUT_INJ3
	OUT_INJ3


	OUT_INJ4
	Pins
	M300-W7
	Q310-3

	NetLabels
	OUT_INJ4
	OUT_INJ4


	OUT_INJ5
	Pins
	M300-W10
	Q307-3

	NetLabels
	OUT_INJ5
	OUT_INJ5


	OUT_INJ6
	Pins
	M300-S15
	Q311-3

	NetLabels
	OUT_INJ6
	OUT_INJ6


	OUT_INJ7
	Pins
	M300-W12
	Q308-3

	NetLabels
	OUT_INJ7
	OUT_INJ7


	OUT_INJ8
	Pins
	M300-W11
	Q306-3

	NetLabels
	OUT_INJ8
	OUT_INJ8


	OUT_LOW1_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_MAIN
	Pins
	D302-2
	M300-W13

	NetLabels
	OUT_LOW3_MAIN
	OUT_LOW3_MAIN


	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
	U302-7

	NetLabels
	OUT_PP1
	OUT_PP1


	OUT_PP2
	Pins
	M300-S6
	U302-5

	NetLabels
	OUT_PP2
	OUT_PP2


	PP1
	Pins
	M300-W28
	R307-2
	U302-2

	NetLabels
	PP1
	PP1
	PP1


	PP2
	Pins
	M300-W22
	R308-2
	U302-4

	NetLabels
	PP2
	PP2
	PP2


	V5
	Pins
	M300-W14
	R309-2


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


	V12FLYBACK
	Pins
	D305-2
	U301-9
	U304-9


	V12P
	Pins
	C304-1
	C305-1
	C306-1
	C307-1
	C308-1
	C309-1
	C310-1
	C311-1
	C312-1
	C313-1
	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
	D304-2
	F300-2
	Q313-3
	R310-2


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

	NetLabels
	VCC_PP1





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

	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






