1 I 7 3 I [ I 5 I 6 7 I 8 I g I 10 I 11 I
JIA e e e e e e e R61
1318612-1 | piis Lr . s § Prowbee areas | M8 4.7k
AL st QUTWBOMENTER- DV S0F : 103 s| gm 01x04 P : OUT_AUX_LS2 bt OUT_AUX_LS1 b OUT_LS_EVAP b8 odule-Tond0.2 CH
A2 = +12V_RAW 104 4 - AU +12V_RA AU +12V_RAW =2 +12V_RAW a G v9
254p2 F3 oV RAW | = T T PROTO_AREA | =¢—5—6nd VeCH—2—> 45VA
25AP2 8 N +12v | T~ 12 ~13~ &t~ 5~]! a1 AUX_LS2 N 1 AUX_LS1 a5 LS_EVAP e V330 5 y33vA L
2,5.AP2 | PROTO_AREA PROTO_AREA OO VND1ONO6TR—E VND1ONOSTR-E  \{{T] VND1ONO6TR—E
A5 GND | 647 48 L9 o |1 < s8 V8 MCU_AUX_01 CH
25402 % R2 4WIRE_DENSO_SIGNAL+ i 4L~ 5 1~ 2 3 bk~ 5 200 i xRu6 ) 49 xR65 P15 Ejouuem IGNL I — A 02
RS TN_CRANK_HALL 11~ 12 < 3= e < lis 3 3 3 P16 OUT_IGN2 IGN2 Sacus
A7 R TN_INTAKE_POSITION g8 9 g0 502068 ¢2 () ¢ +O¢#0|! BUX_LS2 S6_{ouT_IGN3 IGN3 Y6 MCU_AUX_LS2 1
A8 | | q q q AUX_LS3 S5 v5  MCU_AUX_LS3
RS IN_KNOCK | 11 12, 13, 14 15, 11, 12 13, 14 15, - | <~ <~ <~ OUT_IGN4 IGN4 R62
I~ R GND GND GND AUX_LSL b oUT_IGNS IGN5| V4 MCUAUX LS 4.7k
Aio:g GNDA : e : I b5 b12 WBO_HEATER_LOW_SIDE S5 | ouTicne IoNe Y3 MCU_WBO_HEATER_LOW_SIQE
A1 GNDA OUT_AUX_LS3 OUT_WBO_HEATER_LOW_SIDE OUTVTC_LS 1S_EVAP s2 g V2 MCU_LS_EVAP T H
55 A2 R6 OUT_IDLE_AIR : PROTO_AREA PRQOTO_AREA PRQOTO_AREA : +12V_RAW ] +12V_RAW +12V_RAW VTC.LS o1 gﬂl_:g:g :gz; Vi MCUVTC_LS
A3—XEGR | 2 3 4 5 1 2 3 4 5 1 2 3 4 5 | Q2 AUX_LS3 \ﬁéé_HEATER_LOW_SIDE Q6 - |»
ALLFX VND1ONOGTR—E VND1ONOGTR-E
AL Secandary 02 TS L 10804200 68 420 &0 6,17~ 18~ Lo~ o 609629 489 42 &2 || R50 R60 L1
R7 LWIRE_DENSO_SIGNAL—
A6—d  P— : 11 12~ 13~ e 15 11~ L2~ 13~ [L4~ U5 11~ L2~ 13~ [L4 L5 :
A7 R IN_VSS | | 4 1
A8 &
Aig Rg IN-MAP L 777777777777777777777777777777777777777777777777 I GND
25.AP2 A20 pr+5VP . . . NS
SEAP2 A2L RS L svp
Azz———E P13 WBO heater +12 from rélay
A23 ﬁis GNDA
A24 M1
A25 R VOO Cupa intafe Module—mega—mcul4t—0.5
A26 R15 IN_CAM_SYNC_HALL  cMPB exhdust OUT_IGNL Wil £1
ot R16 OUT_IGN4 TN 1GNL SPI2_SCK|—EL x +12V_RAW
18 R17 OUT_IGN3 CANL DUTTON W10 1iGN2 SPI2_MISO—E2
120 R18 OUT_IGN2 6 SNF GUTieNT w9 1i6N3 SPI2_MOSI—ES "
R19 OUT_IGNL 5 = = W81 iGNs SPI2_CSE4
A30 A W7 Cci4 DG470
IGN5 GND
A3L) PL 3 W6 | \one oon ,
7B 2 WS_|i6N7 1 ‘:‘,} X
1318612-1 Ve . 1 W4 1i6Ns SP|3_SCK%>< CAN_TERMINATION [ 6 [ | | &
R2! J14 SPI3_MISO —=5—X High enables CAN 5 |=
25 g;—@—% HARAW o i Module-output-0.3 Module—output—0.3 <pi3 MOSI | NL3 High enab 3
254P2 < OUT_INJ3 TN o2 ouT_INJL Ny W24 E19 fourint spi3_cs 10 10K GND 7]y. uls
254P2 B OUT_INJ2 SN S1610uT_INJ2 INJ2 W23 E18 lout_INJ2 RO% z|=
254P2 2 OUT_INJL TN SL7ouT_INJ3 INJ3 W20 £29 lout_iNg3 e CANLH
2542 02 R21  OUT_RADIATOR_RELAY OUTA/C LS W7 1 ouT_INga INJ4 [ WAD V(TS E30 loutinug CANH |12 T
R22 OUT_LOCKOUT_SOLENQID = W10l ay7_iNJ5 INJ5|W1B == E3L loutinss CANL|W13 =
87 R23 IN_CLT —— OUT_IDLETAIR 5151641 INJ6 INJ6 [ WAT IDLEAR _ €32 167 1N)6
25Ap2 B8 R4 INVTEC_PRESSURE_SW +12V_RAW OQUT_INTRKE_RUNNER ___ w1217 y)7 INJ7} W16 INTAKE_RUNNER _ E35 | )17)y)7
B9 = = = N OUT_LOCKOUT_SOLENOID w11 - W15 LOCKOUT_SOLENOID  E34 - N15 MCU_AUX_02
810l - A = = OUT_INJB INJB = OUT_INJB 12¢_SDAFNLS AUE 7
25 ALTL 12¢_scL L& 5 12y
Bi1| P3 7 p4SS34 W6 w28 + Module—-lin—0.1
B12—x x | N ©| 10| +12V_RAW P18 S6 OuT_PP1 A, w22 EXT_DC_PWM E27 V4 LIN
% RAS 8 pSS34 OUT_PP2 PP2 pus[3 =0t OUT_PWM1 12v LIN
2,5AP2 B13 PA4ALTERNATOR_FIELD i vy +12V_RAW DC_PWM E17
A1 gg2e o vishs o s, U AU ST OUT_PWM2 UART8_RX 12v uses
oM A ARLY OUT_VTS_HS OUT_VTS_HS 3l our onp +12V_RAW %211 OUT_SOLENOID_AL SOLENOID_AL P33y T WBOHEATER oW STE 2 OUT_PWN3 UARTB_TX VBUS oy
S aka VTEC control iy R53 a2y paw LRSS %22 OUT_SOLENOID_A2 SOLENOID_A2 W32« e T Vie [ 2 OUT_PWM4 F4Ox does not 5V 1iveus @
ot Chbs INJIAT 03 o z ST +3V3 - *34 1 OUT_SOLENOID_B1 SOLENOID_B1 P31y s e EL4 ouT_pwMs have UARTS UsBa
ggas; 818 R26 ALTERNATOR_CONTROL_LS <534 e T FTehseA %251 0UT_SOLENOID_B2 SOLENOID_B2 W30« U S gg OUT_PWM6 UART2_RX UART_RX GND ii 5 ; o+ *_
e n = — - Lp— -
B1OFX e ALTC :l: DGND OUT_TACHOMETER MCU_AUX_LS3 _E28 gﬂ}-m; LaRI2 B30 E 37 b-o 2
- o0
SO oo o sou
822 R28 _ OUT_INTAKE_RUNNER < =t WL {ouT_Low2 Low2[ W22 usep—N3 T @ oD
B R29 OUT_VIC_LS o P19 f/Z OUT_LOW3_DUAL LOW3_DUAL “:gﬁ E5182 ouT_I01 USBM :‘é
Variable Timing Cantrol aka WT Mg P20 OUT_LOW4_DUAL LOW4_DUAL oUT_I02 useIDNL 5 J5
B24—ne +5VA Module—wbo-0.5 2 w2 VIS _HS OUT_MAIN_RELAY_ CONTROL W3| 5T LOW5_MAIN LOWS_MAIN 40 E6 oyt i03 vBUs|—N4 vBUS VBUS 1
P P w3 w25 E21 M6 USB- >
Jic 2wt [oe Aol_¥2 ouT P21 OUT_LOW6_DIODE LOW6_DIODE oUT_I04 Uebs
1318612-1 . E6 | o0 H_ Power GND CaNL Y3 X CaN_L I DGND VIS Hs P22 Y9 | ouT_LowW7_PULLUP LOW7_HIGH1 W32 E7 fout_ios > 3
N - ) Wi CAN_H R52 = 512 qy7_L OWS_PULLUP LOWB_HIGH2 W37 E9_louT_ios sweLk N8 N5 JsweLk vsfNL s oy z 4
c1 E P14 £k LSU_H+ Heater negative ~ CANH UL OUT_CHECK_ENGINE S14 OUT_LOWS LOWO w27 E23 ouT 107 SWDIO N7 N4 SWDIO o 5
GREY C2[—>+12V_RAW gz | LSU-Rtrim w8 1 BTS6143D WBO_RELAY_OUTPUT.LS W2 1ouT_Low10 Low1o[ 26 E22 1oy7 08 swo|—Né N3 fswo v3sENZ s 5y Conn_01x05_Male
BLACK C3 LSU_Ip V33_0UT ALTERNATOR_CONTROL_LS 510 W35 E1l
ot I E2 | /oy v LKW 2 L3 ouT_Lowat e ELL_joutiog NRESET  ne .
GREE'; p [ EL | oy um W00 Y6 cno 31 | 2131 ouT_Low12 Low12 W36y EL9 joutioto "o nReset GND
| [3 - - w5 | 4 [3 U3 ouT_I011 nReset
YELLOW C6 GND<} GND Analog/digital nReset W8 E13 N5 GND
cafes b— LVCCL pyrL_up1 VDDA—¥2 x84 +12V_RAW = =
o I _fopq Conn_01x06 4l vs vso |2 M2A N16 101 Le0s!
c1of2 AINL LGNDL by powng V33_REF c1 c3 Tok Module—output—0.3 INVTEC_PRESSURE_SW _ 522 PIN | EINT 101 \1g 102 H12V_PROT, |
i1 UT_AUXLSS VCC2 by | yp2 - 10u =T~ 100n OUTDCn 5] qyry pisft R54 DC.DIS ’ +12V_PROT IN_BRAKE oo (R 2 (R 02— o0 103 i 7 I
OUT_AUX_LS 12 1> DC_PWM s11 W5 = IN_CAM PA6 | E6 103 D40y > OUT_RADIATOR_RELAY |
c12 X—=SEL2 PWM 12V_RAW <222 V12_RAW vi2p IN_VSS 525 N20 104 H H
OUT_AUX_LS GND2 oUT_DCp 7 1 DC_DIR +12v g = IN_VSS PF11 | E11 104 |
13 5=ONDZ p 1| _powN2 ouUT2 DR DC_DIS
CAN_L N\ GND GND G Wik PF2 josN23  DCDD |
ci4 L5yA <RY DNP AINL Ry BOKN cNpA 9 = GND Vst S 5y IN_TPS 30 |\N TPs o 106 _E35  MCU_AUX_01 H  H |
c15 +5VA ;Rlu. DNP AIN2 R4 80k CNDA CSN 10 GND IN_INTAKE_POSITION 532 IN_TPS2 o7 PA4 E4 107 E36 DC_DIR OUT_FUEL_RELAY |
c16 +5VA P_AINS 0kfS GNDA 6 SCkTg GND P28 3:531 IN_PPS !
c17 o L GND Sl p2g S33 ||\ ppoo et PAS E3 |
c18 3 GND S0 Bx £ | T H :
1
gg ) . GND GND IN_IAT ggg ATl BB_SWITCHABLE% +3.3VA BO_RELAY OUTPUTLS |
(o1 B2 D DINL B30 EWIN_AHJ: V33— > 1313 |
= IN_CLT V33 V3 |
C22—>+5VR N AWIRE_DENSOSIGNAL S DENSO P31 [F—322iNar2_e T P2 | B2 VBA_SWITCHABLE-E38 > "5va [
71D +5VA <B4 PG Ok GNDA VIREDENSO-SIGNAL Sensor+ 5VG—> +5VA VEA_SWITCHABLE[—Y2—> 15vA |
13186121 +5VA <REATTIONP o RETRBOK)) gnpa =DERe0- Sensor— ourg————y P32 [F—316 lin_o2s PaO | £0 VBA_SWITCHABLE |30 5 ING15EW :
+5VA <RBFTIDNP DS ROQ GNDA . . 515 IiN_o2s2 Pt | E1 GNDAYL GNDA +12V_PROT
D1 =X File: denso.kicad_sch GNDA—E39 GNDA = R91 4‘ |
g§ :XX . . . ::'EmNg;xé": AL SL7_fIN_RESL PF9 | E9 | ADC3 :
bl T A —e—{INRES2  PF10 | E20| ADC3 |
bl P ——— o ——— 9 Us8 USA VVICAT S18 I\NRES3 e | £8 | ADCS |
| Bus types | MCP6002-xSN MCP6002-xSN MAP |
D6—X | General purpose bus IN_| S21 | \N_MAPL PCO £0 |
D7 X iti I N 520 T
vl | e ! s Tl B B | I
njection | N J6 P35 IN_MAP3 PA2 E2
D?Z:XX : Quputs I ijj\ AINL S$13 :
Analog inputs (sensors) | GND S IN_AUX1 PBO E0
DEER S Discrete inputs I K4 AIN2 S12 |\ AUk pearees | es GND I
piobx LT — €12 =ysc VREF2 AIN3 LA By || & |
D3l 1000 | MCP6002—-xSN AL cNpAudioJack3_SwitchTR S11 1N AUX3 pcs | E5 HL2V_PROT, o ” |
T N P37 [F—3L0 JiNAuxs  parspELt| £7 ” |
D14FX 4] M3 o o 7 OUT_INJ4 03 e ks |
D15—X Module—knock-0.2 | DIN1 S9 IN_SENS1 PF3 3 0417 = |
e GND 5 8 DIN2 S8 IINSENS2 P4 | E4 HH % |
x > —
D17 = DIN3 S7 1INSENS3  PF5 | £5 OUTINGS e :
JLE INLKNOCK Pu0 [F——2LfINSENss  Pro | £6 = < e D48y 2 IN_CRANK_HALL |
1318612-1 = W1 1iN_KkNoCK OUT_KNOCK|—E3 523 ||NKNOCK  PF7 | 7 o 20k |
€1 R30 OUT_FUEL_RELAY - H  H [— |
0ol @PS \ 2 P33 Sb1iN_p1 PE12 | E12 oUTIN2 |
s = : P24 53 IN_p2 PEL3 | E13 = —H IN_CAM_SYNC_HALL |
;g eal D ~ P25 =P G00D gi IN_D3 PEL4 | E14 |
. o X
38 5 s IN_D4 PE15 | E15 L Hx :
E6| p7 Secondary NB heater 535 OUT_INJL |
o W52 OUT_MAIN_RELAY_CONTROL e VREF2 X VREF1 = — IN_VVT_CAM_HALL |
25 e R33 WBO_RELAY_OUTPUT_LS mra%vnwz LED-RED 0503 i
52 t IN_VIGN = W3 v33_REF Rt" W |
g R34 OUT_FUEL_RELAY DML b3o |
E10 M 12v PWREN _N29 {qu7_pwR_EN PE10 HL2V_PROT P |
E11—Xy +12V_RAW Module—power_12and5V-0.2 + S0k A |
S E] s Y3_1vi2 Raw vio|—£2 N26 finviN  pas | e5 T H OUTAZCLS |
A= I . YL _{v12 PERM VBAT g ] :‘éz VBAT |
E15 plo ok Pressure IN_VIGN pich sy s T H pu2 I
load sensor = v2 IN_VIGN G GND P43 I
Eis P11 steering pressure switch v5|—E4 @ OUT_IDLE_AIR :
~ V4 GND
R35 OUT_A/C_LS SVP It p10 GND
Eig—xN@c PWREN _E5 ey svp 2 pe_svp—E6 S 22880 [ 1N4148WS H_H :
E20—X gyap [ :
|
Eg; e R36 IN_BRAKE @ I
08D k-line '
25 E23] P12 \ |
§§§ R38 SEFMJ LIN oND |
ﬁ( I
o6 ﬁ}w OUT_TACHOMETER . |
£27 P38 i |
£281-x \ immo k-line ™ BATTERY_CR1220 |
‘ SCS Service Check Shart v < |
Egg—x P44 ervice Chec or oND oo 3
25 E31—h§9 OUT_CHECK_ENGINE
)7
GNDA < GND M4
18
MG -
19 : FOR OFF ROAD PURPOSES ONLY Board info |
T{'O | This is not for applications with |
| emissions or safety requlations _ _ _ |
M4 | (AKA not for street use). This is Hellen—One—PCB-logo | ruskFl
J11 | for closed stages, track | Sf’eet: / .
M4 | and equipment. : File: helleni125honda.kicad_sch
)12 5
M4 : https://rusefi.com/s/hellen1i25honda | Title: hellen125honda
13 | Size: A2 | Date: 2023-05-20 Rev: d
M4 KiCad E.D.A. kicad 7.0.1-115-g2ece2719d0 Id: 1/2
T I 2 3 i 5 i 5 i 6 i 7 i B i £ i 0 i T i




2 I 3 I 4 [
Ve * * 4D 4
MCP6004 +
> U4E
c6 ] MCP6004
I 10n -
|
gensor- <JSensor—
9
33n
Sensor+
Sensor+
c10
10n
R70 I |
Putting th t shunt at 2.5 d R76
utting the current shunt at 2.5v reduces 4 7}
the offset error near zero current since P
the current through R2/R3 will be 0 R77
¢ >
R74
e ELE T B R78
usa > DOuT
[Ix] 3.
R75 c11
I 10n

GND

Sheet: /DENSO/
File: denso.kicad_sch

4 I

Title:
Size: A4 [ Date: Rev:
KiCad E.D.A. kicad 7.0.1-115-g2ece2719d0 ld: 2/2
1 2 [ 3 I




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




U270
100 >—3= BO A
< 17

Vs

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

100n

GNDA GNDA




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




U275
100 >—3= BO A
< 17

Vs

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

100n

GNDA GNDA




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




U280
100 >—3= BO A
< 17

Vs

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

100n

GNDA GNDA




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




U285
100 >—3= BO A
< 17

Vs

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

100n

GNDA GNDA




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




J100

SD_Cs
SD_MOSI

111

Molex MicroSD 47219-2001

V33_PULL

V33




7
R106
SWO
[ |
R130 100
IGN1 iz [ SPI1_SCK
IGNL o D4 SPI1_MOSI
IGN2 WD H—— el 2
IGN2 e D3 = =
IGN3 WD+ _h——— = g = —
CeNs—=—{_ht e H02- T C & 9 o
IGN4 | NI olo|So F alw ml£¥
IGN4 -I:I_" IN D1 _I:I_—D1 il 313 ejieliejie] & Qgﬁég§88
i I b e == 5555 d3hEEE R
e : = |35 &|& o|o/oo 5|2/0/0(3|0|G| 5|55
IGN5 C108 T TI Tk
IGN5S 1 100n o =
o (@]
IGN6 P 4 = [Te) ;
IGN6 | V33 212 § e | » OpAmpl
IGN7 | opamp.SchDoc
-—IGN7 . -I:I_" §§ §§§§ § slelelslslsy fo3]fe [t =1 PPl i o1 E] =1 mD|N1 OUTlDﬁ%
IGN8 | | "l T IN_SENS3 > > IN2 ouT2 [ 75~
—————— IN_SENS2 > IN3 OoUT3 [t
10k oz — o o o ~OLW st M0 (a2 <O NTHO o~ © aw LSO NDTONTdO 1 <+ el Al
— 88 EEB8 £ DEEIEY 8% 35gpglns 8% £35805853353 [INCSENS 5 i outs o=
e oS I PE2 & jousaop xop4 3 OpAmp2
CN3 3 PE3 o 8ldvn aney opamp.SchDoc
GN2 4| Pl [ IN_MAPZ > INL outt [rald
D107 GN8 5L [=s [ IN_RES3 { > IN2 OUT2 [ rZe-
B5819W [ IN_MAPL > IN3 ouT3 7=
VBAT VBAT | oo [ INRESL { > IN4 ouTs [+t
J_ OpAmp3
C140 V33
4.7u Y101__IGN1 7 (- vop 108 ||c113 ||. opamp.SchDoc Ats
32.768KkHz Bl e e I Vs 107 |||. | '100n IN_MAP3 > > IN1 ouTL [ 322
= 1 2 | e enee o voap 106 |Iclia ||. IN_RES2 > > IN2 ouT2 [ re
— 2.2u | INPPS > > IN3 OUT3 [ 725
c11 C116 05 SWDIO IN_0252 [ > IN4 ouT4 [ ===
2 12p PAIS 104 UsB P
PA12 03 USB N OpAmp4
— — PA11 opamp.SchDoc
= = pAlD | _102__USBID - P
o0 [IN_TPS > > INL OuTL [ r7os
Board ID PAS | INJAT 4 2 IN2 OUT2 [ 7Ty
7 JR1S810  op PC9 [ INCLT 1 GINS OUT3 [ R143 —— 0 A13
[ ——{R13411 | o e [ IN_02S I > IN4 ouT4 1
: 2
—Lc133 A1‘ PF2 pPC7 OpAmp5 WAKEDP >-R145 — 0
———F— PR3 PC6 opamp_crank.SchDoc
" ——— & ST [IN_CRANKY > INL(CRNK) OUTL [ +524 RIS ponulater enaloglinpLie2s
= — { PF5 VDD33USB/VVDS|:; : INKNOCKSS IN2 out2 [ gg R145 populated: WAKEUP by CAN
cue T [16 |\ [ _Jwoon [ INVSS > IN3 OUT3 [ r 35
7 93 = IN.CAM_ > > IN4 ouTs [ +==
| . VDD PGE — LNl
PG7 OpAmp6
A4 V33815 PF6 PG6 il opamp.SchDoc
A6 19 1 pry PG5 20 N A2
A8 20| org oy |89 [ IN_AUXT > > INL OUTL [ 255
A7 21 o3 |28 [ IN_AUX4 o > IN2 OUT2 [r25r
Alb 22 | oero ey |87 [ IN_AUX2 > IN3 ouT3 [ 755
Y102 86 [ IN_AUX3 > > IN4 ouT4 [ r—=
GND X0 2 FD15 5
X PHO/OSC_IN PD14
2 ML XL 24 | pH1/0SC_OUT V3sci21
1L _L = 84 D103
——C132 20 MHz —=—(C136 _nReset 25 | \oor VVDSZ 83 v33 R101 Vo4
18p 18p [100n — N LED1
= | B
L L a9 2 | pco PD13
= = A10 27 | by PD12 — LED-RED-0603
GNDA All 28 L D104
PC2_C PD11
AL 2 | pc3c PD10 ”
Ci22 V33 — o e LED2
100n 30
caze | | V2 A2 | L_H LED-GREEN-0603
100n NDA 3 VSSA PB15 4—7—0———' D105
V33REF| 35— VREF+ PBL4 — A,
V33A} VDDA PB13 SPI2_SCK ”
® 73 LED3
—Lc1zo e 2 i PB12 SPI2_CS
o
1000 —AL2 35 gﬁg o LED-BLUE-0603
Al 36 | oy 2 D106
& R105[ R103 w
GNDA @ 10k | [0k LED4
< 20 gLLgCO0 DD LED-YELLOW-0603
o >> n.é.n.n.n.n.n.n.n.n.n. vCe Vee
P ] 2 ] R N e K el e
vas D102
L > g 5E
L |z el om0 L4
= =
c139) == 33 | } } VBUS |
gl 00~ glglzinlelslSl. Usep —USB P 1 || USBID {jsgip ]
< = ¢ <|<|<|<|<|<[z|E N 1
*A20-A23 are duplicated for ADC3 *D5 is digital-only on F429! (EINT11) V33 SRV05-4-P-T7
*VIGN input is unprotected! 131 [*A20-A22 are duplicated for COMP1/2 12C_SDA
12C_SCL
| 121 V33 J101
120 | i s Voo swoio HE—SHBIO—swoio
oK R123 [ R122 [ nReset = NRESET SWCLK ——3me SWCLK
2k 2k GND SWO
— TC2030-IDC-NL
= V33
1 2 3 4 5 6 ‘ 7




V5A V5A V5A

C220 C221 0222 D205

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

OUT_TPS
OUT_PPS

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

OUT_TPS2
OUT_PPS2

——C200 =—=C201 =—=C202 —

T T Taon

—C203

1/ D201
SRV05-4-P-T7

1n
OUT_IAT
OUT_AT1

——C204 ——C205 —=—C206 —

OUT_CLT
OUT_AT2

—C207
100n

T 2000 [ 200n [ 1000 |
~

OUT_CRAN
OUT_KNOC

1/ D202
SRV05-4-P-T7

—=—C208 =—=C209 —=C210 —

OuT_CAM
OUT_VSS

—C211

—|_10n TlOn TlOn —|_10n
~

V5A

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

OUT_RES3
OUT_MAP3

OUT_MAP2
OUT_MAP1

——C212 =—=C213 =—C214 —

—C215
10n

T aon ] 1on_ ] 10n
~

OUT_RES2
OuUT_02s2

V5A

A1 D204
SRV05-4-P-T7

——C216 ==C217 ==C218 —

T 2000 [ 100n [ 1000 |

OUT_02S
OUT_RES1

—C219
100n

V5A

A1 D206
SRV05-4-P-T7

OUT_AUX4
OUT_AUX3

OUT_AUX2
OUT_AUX1

——C225 =—C226 ——=C227 —

—C228

—l_ln Tln Tln —l_ln
~

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

A D207
SRV05-4-P-T7

OUT_SENS4
OUT_SENS3

——C230 =

OUT_SENS2
OUT_SENS1

——C233

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




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

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

1 1

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

11
2

GND
GND

GND

1

SN74LVCA4245APWR

e




IN_D4

IN_D3

IN_D2

IN_D1

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




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




M100
OUT IGNL Wil EL_SPI2_SCK
OUT IGNz_wio ] 'GN1 SPI2_SCK  —E5—p 15 MIso
[ IGN2 SPI2_MISO £ =
OUT IGN3__ W8 d E3__SPI2_MOSI
IGN3 SPI2_MOSI £ =
OUT IGN4__WB | |oN3 e O [CE4 _sP12_Cs
OUT IGNs w7 | | Shd H
OUT IGN6 W6 | | SN°
OUT IGN7 W5 | SN
OUT IGN8 w4 | N spi3 scK N1 SPI3_SCK
4 2 SPI3_MISO
SPI3_MISO Ll
e Mee [CNI3_SPI3_MOS|
OUT INJL__E19 4 0 SPI3 CS
| OUT_INIL SPI3 CS | 4
OUT INJ2__EI8 - 4
| OUTTINR
OUT NG E29 | QuT-IN%2
OUT INJ4___E30 - W12 CANH
| OUT INJ4 CANH |
OUT INB___E3L - W13 CANL
| OUTINJS CANL W13
OUT ING6_E32 o
| OUTINJ6
OUTINIT__E33 | Q- INp
OUT INJ8__E34 | 5577 N8 12C_SDA —NI312C_SDA
12C_scL N14 _12C_
OUT PWML E27
ouT PwMz El17 ] QuUT-Pwmi N24 UART8_RX
OUT PWM3 Ei6 | QUT-PWM2 UART8_RX —X55—ARTS TX
T OUT PWM3 UARTE TX N2 L
OUT PWM4_E15 - L
OUT PWM5 E14 OUT_PWM4 F40x does not
OUT PWM6 _E26 | OUT-PWMS have UARTS | N18 UART2_RX
OUT PwM7 E25 ] QUT_PWMe UART2_RX —RT7UART2 TX
QUL PRML EX 1 ouT_PwMmr UART2 TX N7 L
OUT_PWMS
3 USBP
] USBP d
oUTI0L BB | it o S N2 _use N
oUT 107 El2 = T _USBID
2L EZ . outlioe USBID ——""
[ ouT 103 VBUS |VBUS
OUT 104 __E2L
OUT 104
OUT 105 E7 | oui-1o8
OUT 106 E9 | 9uT-1o0 SWCLK N8 SWCLK
OUT 107 __E23 d 7 SWDIO
ouT 107 SWDIO
OUT 108 E2 d 5 _SWO
| ouT 108 SWo
OUT 109 ELl s
ELL | 5yt7i09
OUT 1010 __ET0 | 9u1-19%,
OUT 101l __E24 d N9 nRST
OUT_IO11 nReset —<-—
OUT 1012 __E13 d N5 _BOOTO
o2 E8 1 outlion BoOTo —N2 |
| OUT 1013
o1 L_N16 101
IN CRANK S22 | |\ conni 1o [NI9 102
INCAM 524 | |N-CRA o2 [N21-103
N VSS 55 ] IN- N20 104
L INCVSS 104 |
L 108 [N23 105
IN_TPS 30 E35 106
N TPz 32 | IN-TPS 106 35107
L INCTPS2 107 |
TN PPS a1 | N
INPPSZ__ 533 | |\ "ppy
AT S26 | N jAT V33 SWITCHABLE —N28_1\/33 ExT
ATL so7 ] N 2 el
IN_ATL V33 {va3
cT 528 2T
- 28 N va3 N
INJAT2  V5A_SWITCHABLE 2 e{Vs5A
V5A_SWITCHABLE j
m 8%22 gig - IN_O2S V5A_SWITCHABLE | \%310
| IN 0252 GNDA |
U E39
_ GNDA |
RESL _ si7
E IN_RESL
REs2 514 | N
R A INRES2
E IN_RES3
APL Sl |\ mapL
AP, s20 | N
38 IN_MAP
| IN_MAP3
INAUXL  S13 | \a
IN AUxz stz | IN-
IN_AUX2
IN AUX3 _sit | IN-
IN_AUX4 510 ] INAUX3
| INAUX4
INSENSL 89 | |\ orne
N sensz _ss | IN-
| IN_SENS2
N SENss _s7 ] N-
| IN_SENS3
N senss 56 | IN-
N KNOCK 523 | 'N-SENS4
| INCKNOCK
IN D1 st |\ b1
N D2 s3] N
L IN D2
N D3 52 ] IN-
N D4 51 IND3
| IN_D4
VREFL SB | e
VRER2
YRERZ 55 vReR
V33REF}————— V33_REF
108 N2 | 6yt PWR EN
VIGN N26 | e V33
VBAT N2z ] N
YEAT el vEAT
vee—R8L vee
| GND

CAN RX 2

Module:mega_mcu144/0.2

[32]

V33

R144
U110 7k

4

SN74LVC1G06DCKR

U_ign8 U_mcu U_can
ign8.SchDoc mcu.SchDoc can.SchDoc
88.. g % OUT_IGN1 IGN1 < | IGN1 CAN_RX < | gm .'?;( CAN_RX CANL Q%
o OUT_IGN2 IGN2 <] IGN2 CAN_TX " CAN_TX CANH {—CANH
o OUT_IGN3 IGN3 <] IGN3 T
o OUT _IGN4 IGN4 <] IGN4 Do
o OUT_IGN5 IGN5 <} IGN5 '
o OUT IGN6 IGN6 <] IGN6 SPIL_SCK > SD_scK V33 < V33 EXT
o OUT _IGN7 IGN7 <} IGN7 SPIL_MISO <] SD_MISO
OUT IGN8 IGN8 <1 IGNS8 SPIZ_MOSI " SD_MOSI
OUT INIL SPIL_CS1 — SD_CS V33_PULL < {v33
OUT _INJ2 g 83?:“3; Sl e S100 U_sensors
8% mﬁ ] OUT_INI3 nReset C% sensors.SchDoc
SUTINE———J OUT_INJ4 c147 = — > ACC_SCK V33 {_ —{vs3
ST I—] OUT_INS Toon = ACC_MISO
ST —] OUT_ING " ACC_MOSI
N oUT_INg L — ACC_CS
K1 OUT_INX® SI0L V83 12CSCL I pano oo
ST PWML | ouT_PwM1 Booto ¢ —B9OT0 g T RCSDA = papgspa
OUT pwiz_— SUT-PWM2
OUT pwia_— SUT-PWMS
U_power OUT PWM5 | — OUT PwM4 SPI2 SCK
ower.SchDoc OUT pwis_[— OUT-PWME — SPI2 SCK [T Spiz miso
' SUTDWME 1 OUT_PWM6  SPI2_MISO (_ —oPI2MISO
vsus':D VBUS V5A [ —{V5A S ] OUT_PWM?  SPI2_MOSI [ P12
1o VCCH_ Ve V33 [o—{va3 K] OUT_PWMS SPI2_CS [
— PWR_EN V33A [ V33 oUT 1oL
141 V33 EXT [ 4—{V33 EXT e OUT I01 P13 SCK
. V33REF [ —|V33REF e 0UT 102 SPI3_SCK Shs Sek
e oUT 103 SPI3_MISO o8 MISO
e OUT 104 SPI3_MOSI e
L e oUT 105 SPI3_CS
= e OUT 106
OUT 108 QUIT_[tow USB P
e oUT 108 USBP -
¢ @ g GTen 0UT 109 USBM -
$ § g SO OUT_I010 USBID <]
% % %o ouriot ouT I011 VBUS ¢ ——{VBUS
. il OUT 1012
U_input OUT 1013 =) oyt 1013 12C_SDA { +—12C SDA
input.SchDoc 12C SCL D&
WD IN.CRANK  OUT_CRANK > IN_CRANK UARTS RX
N A INCAM 0UT_CAM — IN.CAM UART8_RX ( —BART8 RX
I > IN_VSS OUT_VSS oK > IN_VSS UART8_TX [ r———
IN_TPS pru.Schee ARIZIRS C%ﬁ
NS > IN_TPS OUT TPS [ — > 100  COM S INLTPS UART2.TX [ —UARTZ T
INTPS2 = |NTTps2 OUT TPS2 [ o—| 5101  MUX < | 109 SWELK
Mux2 R142 SWCLK CW
mux.SchDoc E_||I SWDIO <_i—sv5— —
N pPS 0k swo [0
NS —— > INPPS OUT PPS [ +— > 100  COM > IN_PPS o1
INPPS2__ = |NpPS2 OUT PPS2 [ o— 5 101 MUX {4 101 < —1oL
Mux3 e 8 103
mux.SchDoc 104 104
%D IN_IAT OUT IAT [ — > 100 com 5 INLIAT 105 82
INATL ™ INCATL OUT ATL L4 5101  MUX < 106 -
107
Mux4 108 08
mux.SchDoc
N N OUT CLT [ 100 coMm > IN_CLT ViGN SN
INAT2Z ™ INCAT2 OUT AT2 [+ > 101  MUX < VBAT  |YBAT
%) IN_02S oUT 028 > IN_O2S
IN o282 M= |NTo2s2 OUT 0252 > IN 0252
;;2; > IN_RESL OUT_RESL > IN_RESL
R INRES2 OUT RES2 — IN_RES2
ESS = IN_RES3 OUT RES3 — IN_RES3
e IN_mAPL OUT_MAPL > IN_MAPL
PAEZ > IN_MAP2 OUT_MAF2 > IN_MAP2
IN MAPS =G |NTMAP3 OUT_MAP3 — IN_MAP3
N AL IN_AUXL OUT_AUX1 > IN_AUX1
N A IN_AUX2 OUT_AUX2 S INAUX2
N A INLAUX3 OUT AUX3 — IN_AUX4
IN AUX4 = |NTAUX4 OUT_AUX4 — INAUX3
N N IN_SENSL OUT_SENSL > IN_SENSL
N INZSENS2 OUT SENS2 — IN_SENS2
N N INZSENS3 OUT_SENS3 — IN_SENS3
IN SENSA =G |N“SENS4 OUT_SENSA — IN_SENS4
IN_KNOCK I~ |\ KNOCK  OUT_KNOCK > IN_KNOCK
VEES——C VREFL
VREFZ ™) VREF2
U_dinput4
dinput4.SchDoc
o D1 OUT D1 > IN.DL
2L IND2 oUT D2 — IND2
22 IND3 OUT D3 — IN D3
— IN_D4 OUT D4 — IN_D4
WAKEWP | \uaieeip




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

1

2

[ INL(CRNK) £

V5A

+ :

C195 5

o0 [ N3 >—p

)—7<

GNDA
R197

1—‘>GNDA

MCP6004




A
U102
1 2
IN  OouT V33REF_ >
—Lcme GND —Lc1o7
47u REF3033, 4.7u
GNDA GNDA
e GNDA VeR
D108
D101 U101 LDL1117S33R o R107 |
3 2 1
VBUS 1 IN  ouT 1 1 N - |||-
102 BS8lOW GND C103 =—C104| |ED-GREEN-0603
P c102 4.7u 4.7u B
4.7u
= L = = L100
= - [V&A >
= BLMIBAG601SN1D VEEA
C137
47u
108
0k
1
@ { vsA >
SR EN 1 ="low SMD1206B035TF/16 [ Try46 —Lcma
|1 %A03400A 2k 4.7u c
109
b I:Eok
1 1 | 1Q102
= GNDA  GNDA It A03401A
F100
© o
1 ="10108 SMD1206B035TF/16 [jy47
=1 %A03400A p.2k
N
= ;7 = GND
GND GNDA
Title D
Size Number Revision
A4
Date: 5.19.2023 | Sheet of
File: C:\Work\..\power.SchDoc | Drawn By:

2 3 ‘ 4




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

LPS22HBTR

N




VCC_PP1 C300

us02 w——| |—||I-GND Vi2_RAW

GND
TC4427 10u =
a c301
u3oL U300 g R312 10n [(-73Q300  [-="1Q301 =] Q302
R311 100 ™1 ¥pimpzTordR] FPIMZITOPIR] FPIM2319PSA
LOW3 DUAL 1 — | 16. OUT Lows DUAL  V1ZFLYBACK COIL AL 1 8 _ OUT COIL Al RR1 2] INA OUT A L [_outee
B1 1 BI BOUT2 L L
2] B2 c Bl I enD COINAZ Z_ BOUTL — PP2 RSTARIK 4 5 o — OUT PP2
_ Lowt 3 o2 & [12 our Lows . INB OUT B T
~Lowil 1] o3 & M3 out Lowit D305 K R316 _Lc302 Vizp
LOWB HIGHZ 5, o & T2 ouT Lows PULLUP PSM712-LF S Lo 100 e 300
T L
8 s C6 25T LWL & -|||—3 ' GND  FouTz g OUT COIL AZ R307 9 == oK R301
—LOWS 7 gy c7 £ FouTL 21 10k o = :l—“l
. o . GND 10K
[ E COM ———V12FLYBACK V12P}—=— vcC
— 2 /!/ R308 =
= 10k GND
ULN2003AD RZ7899 s
T Vi2pROPIM2Z3I9PSA
U304 U303 =
Low? 1 —~ | 16 OUT Low?2 COIL B2 1 8 _ OUT COIL B2
LOW10 27 Bl Ll 5 out towin COIL BL 7] B SOV g
—LOWI0 ____ 2. g, ) . Fi BOUT1
LOW6 DIODE 3. o2 & 301 OUT LOW6 DIODE
LOW4 DUAL _4 £33 GUT LOWA DUANES5610W
B4 Ca
5. B5 G5 121
LOW? HIGH1 6. po & 1 out Lowr puLLyp J—3 onp  rours |4 OUT COL B
LOW5s MAIN 7 6 o T D302 OUT LOWS MAIN 51
B7 c7 FOUT1
5819w
J_L E COM —2—{VI2FLYBACK vi2P—24 vee
= OUT LOWS PULLUP
ULN2003AD RZ7899
INI2 INJ3 COIL B2
= 5 2 2 5 2 3 9; 5
INJ6 INJ4 COIL B1 = = = 2 = = = =
5 5 5 5 5 5 5 5
INJ8 INJ7 CoIL_A2 3 3 3 3 3 3 3 3
INJL INJ5 COIL AL
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
V2P
200 M3008 M300C ]
V12PROT bl W24 | \\n ouT INj1 518 OUT INJL Vi2p Vi2p
7 W23 S16_OUT INJ2
INJ2 OUT_INJ2 - T T
13 W20 S17__OUT INB
210313 34 wio | NS OUT_INIS - 37— 0T 1N
D304 313 T . - T N OUT_INM T O Tl 30— C305—C30—C32—C308 ——C38—C3t—C3t+—C3t2—C313
v 7] 7K INJ5 OUT_INJ5 I 10u | 1ou [ 10u | 1ou | 10u t10u | 1ou | 10u | fou | 10u
- 36 Wi . S15__OUT INJ6
| INJ6 OUT_INJ6 I ) )
. 37 W16 W12 _OUT INIY L L
| B wie N7 OUT_INJ7  —3s—S NG = =
Q314 INJ8 OUT_INJ8
< — PIM2319FBA PPL w28 | oo OUT ppy LW6_ OUT PP1
— PP2 w2 | PPl OUT hpp [ S8 _OUT e2
POMTLZLE e ngls COICIAS W33 | soLENOID_AL OUT SOLENOID_A1 oL QUT COIL Al sit Rt ws
COIL_A2 W32 | o0 ENOID A2 OUT SOLENOID A2 |52 OUT COIL_A2 V12_RAW}—=="— V12 RAW V12P ———V12P
COICNBT WSL | o1 ENOID_B1 OUT_SOLENOID_B1 —& OUT COIL Bl G w14
— COIL B2 W30 | So ENoIos UT-SoENoID-B2 "S5 —our coiL B2 55 oo vs WA g
d d 4 ND
GND
— Module:output/0.3
Low1 wa1 || o oUT Lowy S8 OUT Lowa
LOW2 w2 | 9V TN [WI_OUT Low?
LOW3 DUAL W38 d S7__OUT LOW3 DUAL
LOW3_DUAL OUT_LOW3 DUAL I
LOW4 DUAL W34 W4__OUT LOWA4 DUAL
LOW4_DUAL OUT_LOW4_DUAL I
LOW5 MAIN W40 W13 _OUT LOW5 MAIN
LOWS5_MAIN OUT_LOWS_MAIN I
LOW6 DIODE W25 W3 __OUT LOW6 DIODE
LOW6_DIODE OUT LOW6_DIODE I
LOW? HIGHL W39 W9 __OUT LOW? PULLUP
LOW?7_HIGHL OUT_LOW7_PULLUP I
LOWS _HIGH2 W37 512 __OUT LOWS PULLUP
LOW8_HIGH2 OUT _LOWS_PULLUP I
LOW9 W27 S14__OUT LOWS
309 Lows OUT_LOW9 I
V5 LOW10 W26 W2 __OUT LOWL0
OWIL w35 | LOwlo OUT_LOWI0 15— 50T Lowll
310 VCC PPL C LOW11 OUT_Lowi1l IC[
vizprOTH{ B LOW12 W36 | oW OUT Lownz S8 OUT LOwi2
* These can be removed in the board compilation file OUT_HIGH1 gl)s 88$ ::g:;
OUT HIGH2
Modulezoutput/0.3 Module:output/0.3 Title: Hellen-One Output rusEE] EMS r

Hellen-One Platform

i A3‘ Author: andreika Revision: 0.3 https://rusefi.com/s/hellen1/

Date: 26.11.2021 Sheet 1 of 1

1 2 3 4 5 6 ‘ 7




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




3 4 5 6 7 8
M410
V3 E2
V12_RAW Vi V12 RAW V12 —Er——V12 oo
V12_PERM . V12_PERM VBAT ————— 20
v VIGN
IN_VIGN V2 | N vien o
5 Ve ¥y
5VP | 5VP
P4
EN BS Enswe & PGPV —=0 PG
| Hellen One : Power-Module interface
V12 GND
LED1 R424 | _—
—|>|—| |—| |* GND
C420
IR 100n
MHT136UGCT D420
V12 _lgAW - D416 U420 LMR14020__|_ ]
2 1
DV o5 $57 VN BoOT VR V5 leps  mass
YA B5819W 420 2.2uH —Lc421 —Lc422 —Lc423 —Lc424 8 . O D 1 ||. o
SMCI30A L MWSA0503-10uH _T_ _T_ N 10k
5 C425 C426 D421 N\
= = R422 10u 10u MHT136UGCT
N N 68k
il 40%7 GND  GND — L L P6SMB6.8CA
- N - -
GND L 5z C429 GND  GND L
GND 2K GND
220p
L R428 =
GND I7K
U411
TLS115
8 1 5-\1/—P LED4 R427
= = IN ouT {>|—|:|—|||-GND
—Lc414 EN —Lc415 N 10k
MHT136UGCT
T 5 ADI22 pc 4 A
™o
LED2  R4ps =
D17 D—{_ |1 eno 1D§zl&4aws
B5819W W 3K V12_PERM ~ato DR W
IN_VIGN MHTIseUGCT LN ouT 32 VAT
VBATH 68K |||—2 GND ADI/BYP > | .o |
VIGN overvoltage protection ’ 1N4148WS 3 EN C410 C412
D414 47u 47u
ol IN4148WS D411 ——=C413  MIC5205-3.3YM5
SK PSM712-LF 100n = =
S =
413 D410
ca11
Esk 100n 1N4148WS
"
A 2 £
GND  GND GND
2 3 4 5 6 7 ‘ 8




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




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




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

Title: Hellen-One IGN8 rUSEF1 EMS

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

2 3 4 5 6 ‘ 7




1 I 2 I 3 I 4 I I
VDDA R623 v
7l
Virtual Ground Generation Nernst Sense L2k
U603 J600
600D LSU-VF"% 6] €610 - VooA Conn_02x03 0dd_Even
7 HUn_sense 1u S . — 2 SWDIO
LSU_Un_sense 4KOUT 2 Ef’g NRESET 3| |4  SWCLK
LSU_Vm MCP6004 T Ts
. U6008 GND cquL c612 55_—
€607 z GND

Un_sense = 2.7 * (Un — Vm)

REF3033 I 1u I 100n
GND

GND GND

+3.3v VDDA

1

XC6206P332MR
v vo

+3.3V +3.3V

i Co14 i C615
I 100n I 100n

GND GND
D604, R626
LED_GREEN /4] e
LED~GREEN-0603
D607 R627
LED_BLUE }] %

LED BLUE-0603

U604 +3.3V

2

<Hono

Q
=z
o

LED-RED-0603Y
GND

| w0} Z‘
R621 nRESET NRST S = S PAO 6 Un_sense
100K =23 pulz LSU_Vm
== C60p E 8 Ip_sense
Pump Current Sense GND 1u PA2 v
GPIO pins PFO, PFL connected PA3 &3*'"
to ground to improve the routing
R605 LSU_Rtrirq R6L3 RE24 (floating pins by the software). PFO sﬁ;l&
3.3k Qﬁ PF1 pagft2lp_dac
D604 Ip_sense PA7 |13 heater_pwm
PESDLCAN GND 344 pgo PAB SEL2
CANH o €608 SELL PBL pag L%
T e T ees ook
21 CAN_RX
+3.3V LED_BLUE "2 zgg iﬁié 22 CAN_TX
U605 Ip_sense = 10 * (LSU_lp — LSU_Rtrim) GND LED_GREEN 29| PB6 pAL3 |23 SWDIO
TIALOSAT/3/1) Nernst_esr_drive 30| PB7 - PALL 24 SWCLK
CAN_TX o sl8p2 6ND ¢ Boot0 Sulpgg B pParsPk
S (2{GND CANH © CANH U602 T[T STM32F042K6Tx
S CANL
+5V VCC  CANL
CAN_RX RXD VIO
R629 M600
1 Coto +3.3V DNP +3.3V Module-wbo—0.5
c617 100n
100n CAN_VIO v5_m% 5y
ey 5 can Power GND LSU_H— —Eﬁ%
GND CANH wh CANH  Heater negative LSU_H+ —E%
GND LSU_Rtrim _EAT-I"
Nernst_esr_drive [¢] S sk <—W8 _ly33 out LSU_lp _ELTU_VPT
) 2WELR W7 foycik LSU_Vm | —£2 2L Vm
LSU_H+ SWDIO W6 E1_ LSU_Un
Nernst Bias Current nRESET S LI
o Nernst Blas Lurre o A TRE2EL WS | qReget Analog/digital GND|—C&—1]> GND
e
(4
1 Q601 Q Fiin w9 Jveet %+3.3v
Nernst Internal Resistance Measurement o VNP28NO4—E DNP RCCS PULLSLéﬁ 1 EL1
U600C 2 “_tsuH- PULL_DOWN1 [--GNDL B Gnp
PULL_UP2 %*3'“
MCP60Q4 LSU_Un EL2
LSU_Un_sen LSU_H+ SEl2f—d2 otLe
—tn_sense PULL_DOWN2[--GNDZ B Gnp
R622 600
ense Voltage Buffer
+3.3V B1S3028 [ |y
T +33V 433V 433V 433V
N D600
% LED-RED-0603 Vi rusefi.com
U600E C601 €602 C604 C606 Sheet: /

GND GND GND GND

il 1000 == £00n == DNP ONP <~
i LA R A
|

File: hellenl—-wbo.kicad_sch

Title: WBO

Size: A4 [ Date: 2021-09-28

Rev: 0.5

KiCad E.D.A. kicad (6.0.8)

Id: 1/1

4 I




	Root (Page 1)
	Symbols
	BT1
	BT2
	C1
	C12
	C13
	C14
	C2
	C3
	D1
	D10
	D11
	D12
	D13
	D14
	D15
	D16
	D17
	D18
	D19
	D2
	D20
	D21
	D22
	D23
	D24
	D25
	D26
	D27
	D28
	D29
	D3
	D30
	D31
	D32
	D33
	D34
	D35
	D37
	D38
	D39
	D4
	D40
	D41
	D42
	D43
	D44
	D45
	D46
	D47
	D48
	D49
	D5
	D50
	D6
	D7
	D8
	D9
	F1
	F2
	F3
	G1
	G2
	G3
	G4
	G5
	G6
	G7
	G8
	G9
	J10
	J11
	J12
	J13
	J14
	J1A
	J1B
	J1C
	J1D
	J1E
	J2
	J3
	J4
	J5
	J6
	J7
	J8
	J9
	M1
	M2A
	M2B
	M2C
	M3
	M4
	M6
	M7
	M8
	M9
	P1
	P10
	P11
	P12
	P13
	P14
	P15
	P16
	P18
	P19
	P2
	P20
	P21
	P22
	P23
	P24
	P25
	P28
	P29
	P3
	P30
	P31
	P32
	P33
	P34
	P35
	P37
	P38
	P4
	P40
	P42
	P43
	P44
	P45
	P5
	P6
	P7
	P8
	P9
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	R1
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R17
	R18
	R19
	R2
	R20
	R21
	R22
	R23
	R24
	R25
	R26
	R27
	R28
	R29
	R3
	R30
	R31
	R32
	R33
	R34
	R35
	R36
	R37
	R38
	R39
	R4
	R40
	R41
	R42
	R43
	R44
	R45
	R46
	R47
	R48
	R49
	R5
	R50
	R51
	R52
	R53
	R54
	R55
	R56
	R57
	R58
	R59
	R6
	R60
	R61
	R62
	R7
	R79
	R8
	R80
	R81
	R82
	R83
	R84
	R85
	R86
	R87
	R88
	R89
	R9
	R90
	R91
	R92
	R93
	R94
	R95
	R96
	U1
	U2
	U3
	U5A
	U5B
	U5C
	U6


	DENSO (Page 2)
	Hierarchical Labels
	5V
	OUT
	Sensor+
	Sensor-

	Symbols
	C10
	C11
	C4
	C5
	C6
	C7
	C8
	C9
	R63
	R64
	R65
	R66
	R67
	R68
	R69
	R70
	R71
	R72
	R73
	R74
	R75
	R76
	R77
	R78
	U4A
	U4B
	U4C
	U4D
	U4E


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

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


	Nets
	GNDA
	Pins
	C270-1
	U270-2


	NetU270_1
	Pins
	U270-1

	Ports
	NetU270_1


	NetU270_3
	Pins
	U270-3

	Ports
	NetU270_3


	NetU270_4
	Pins
	U270-4

	Ports
	NetU270_4


	NetU270_6
	Pins
	U270-6

	Ports
	NetU270_6


	V5A
	Pins
	C270-2
	U270-5



	Ports
	COM_Mux1
	IO0_Mux1
	IO1_Mux1
	MUX_Mux1


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

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


	Nets
	GNDA
	Pins
	C275-1
	U275-2


	NetU275_1
	Pins
	U275-1

	Ports
	NetU275_1


	NetU275_3
	Pins
	U275-3

	Ports
	NetU275_3


	NetU275_4
	Pins
	U275-4

	Ports
	NetU275_4


	NetU275_6
	Pins
	U275-6

	Ports
	NetU275_6


	V5A
	Pins
	C275-2
	U275-5



	Ports
	COM_Mux2
	IO0_Mux2
	IO1_Mux2
	MUX_Mux2


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

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


	Nets
	GNDA
	Pins
	C280-1
	U280-2


	NetU280_1
	Pins
	U280-1

	Ports
	NetU280_1


	NetU280_3
	Pins
	U280-3

	Ports
	NetU280_3


	NetU280_4
	Pins
	U280-4

	Ports
	NetU280_4


	NetU280_6
	Pins
	U280-6

	Ports
	NetU280_6


	V5A
	Pins
	C280-2
	U280-5



	Ports
	COM_Mux3
	IO0_Mux3
	IO1_Mux3
	MUX_Mux3


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

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


	Nets
	GNDA
	Pins
	C285-1
	U285-2


	NetU285_1
	Pins
	U285-1

	Ports
	NetU285_1


	NetU285_3
	Pins
	U285-3

	Ports
	NetU285_3


	NetU285_4
	Pins
	U285-4

	Ports
	NetU285_4


	NetU285_6
	Pins
	U285-6

	Ports
	NetU285_6


	V5A
	Pins
	C285-2
	U285-5



	Ports
	COM_Mux4
	IO0_Mux4
	IO1_Mux4
	MUX_Mux4


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

	C123
	C123-1
	C123-2

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

	R120
	R120-1
	R120-2


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


	NetC117_1
	Pins
	C117-1
	C123-1
	J100-4

	Ports
	NetC117_1


	NetJ100_1
	Pins
	J100-1

	Ports
	NetJ100_1


	NetJ100_2
	Pins
	J100-2

	Ports
	NetJ100_2


	NetJ100_5
	Pins
	J100-5

	Ports
	NetJ100_5


	NetJ100_7
	Pins
	J100-7
	R120-1

	Ports
	NetJ100_7


	NetJ100_8
	Pins
	J100-8


	NetJ100_9
	Pins
	J100-9


	NetJ100_SW1
	Pins
	J100-SW1


	NetJ100_SW2
	Pins
	J100-SW2


	NetJ100_SW3
	Pins
	J100-SW3


	NetR120_2
	Pins
	R120-2

	Ports
	NetR120_2



	Ports
	SD_CS
	SD_MISO
	SD_MOSI
	SD_SCK
	V33
	V33_PULL


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

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C137
	C137-1
	C137-2

	C138
	C138-1
	C138-2

	D101
	D101-1
	D101-2

	D108
	D108-1
	D108-2

	F100
	F100-1
	F100-2

	F101
	F101-1
	F101-2

	J102
	J102-1
	J102-2

	L100
	L100-1
	L100-2

	Q100
	Q100-1
	Q100-2
	Q100-3

	Q101
	Q101-1
	Q101-2
	Q101-3

	Q102
	Q102-1
	Q102-2
	Q102-3

	Q103
	Q103-1
	Q103-2
	Q103-3

	R102
	R102-1
	R102-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R146
	R146-1
	R146-2

	R147
	R147-1
	R147-2

	U101
	U101-1
	U101-2
	U101-3

	U102
	U102-1
	U102-2
	U102-3


	Nets
	GND
	Pins
	C102-1
	C103-1
	C104-1
	C137-1
	J102-1
	Q101-2
	Q103-2
	R102-1
	R107-1
	R147-2
	U101-2


	GNDA
	Pins
	C106-2
	C107-2
	C138-2
	J102-2
	R146-2
	U102-3


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

	Ports
	NetC102_2


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

	Ports
	NetC103_2


	NetC107_1
	Pins
	C107-1
	U102-2

	Ports
	NetC107_1


	NetC137_2
	Pins
	C137-2
	L100-2

	Ports
	NetC137_2


	NetC138_1
	Pins
	C138-1
	F101-1
	R146-1

	Ports
	NetC138_1


	NetD101_2
	Pins
	D101-2
	R102-2

	Ports
	NetD101_2


	NetD108_2
	Pins
	D108-2
	R107-2


	NetF100_1
	Pins
	F100-1
	R147-1

	Ports
	NetF100_1


	NetF100_2
	Pins
	F100-2
	Q102-3


	NetF101_2
	Pins
	F101-2
	Q100-3


	NetQ100_1
	Pins
	Q100-1
	Q101-3
	R108-1


	NetQ101_1
	Pins
	Q101-1
	Q103-1

	Ports
	NetQ101_1


	NetQ102_1
	Pins
	Q102-1
	Q103-3
	R109-1



	Ports
	PWR_EN
	V5A
	V33
	V33_EXT
	V33A
	V33REF
	VBUS
	VCC


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

	C134
	C134-1
	C134-2

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

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


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


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

	Ports
	NetC126_1


	NetU106_1
	Pins
	U106-1

	Ports
	NetU106_1


	NetU106_2
	Pins
	U106-2

	Ports
	NetU106_2


	NetU106_3
	Pins
	U106-3

	Ports
	NetU106_3


	NetU106_4
	Pins
	U106-4

	Ports
	NetU106_4


	NetU106_11
	Pins
	U106-11


	NetU106_12
	Pins
	U106-12


	NetU107_2
	Pins
	U107-2

	Ports
	NetU107_2


	NetU107_4
	Pins
	U107-4

	Ports
	NetU107_4


	NetU107_7
	Pins
	U107-7



	Ports
	ACC_CS
	ACC_MISO
	ACC_MOSI
	ACC_SCK
	BARO_SCL
	BARO_SDA
	V33


	Components
	C147
	C147-1
	C147-2

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

	P104
	P104-1

	P105
	P105-1

	P106
	P106-1

	R141
	R141-1
	R141-2

	R142
	R142-1
	R142-2

	R144
	R144-1
	R144-2

	S100
	S100-1
	S100-2

	S101
	S101-1
	S101-2

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


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

	NetLabels
	BOOT0
	BOOT0


	CAN_RX
	Pins
	U110-2

	NetLabels
	CAN_RX
	CAN_RX


	CAN_TX
	NetLabels
	CAN_TX


	CANH
	Pins
	M100-W12

	NetLabels
	CANH
	CANH


	CANL
	Pins
	M100-W13

	NetLabels
	CANL
	CANL


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


	GNDA
	Pins
	M100-E39
	M100-W1


	I2C_SCL
	Pins
	M100-N14

	NetLabels
	I2C_SCL
	I2C_SCL
	I2C_SCL


	I2C_SDA
	Pins
	M100-N15

	NetLabels
	I2C_SDA
	I2C_SDA
	I2C_SDA


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

	NetLabels
	IN_AT1
	IN_AT1


	IN_AT2
	Pins
	M100-S29

	NetLabels
	IN_AT2
	IN_AT2


	IN_AUX1
	Pins
	M100-S13

	NetLabels
	IN_AUX1
	IN_AUX1


	IN_AUX2
	Pins
	M100-S12

	NetLabels
	IN_AUX2
	IN_AUX2


	IN_AUX3
	Pins
	M100-S11

	NetLabels
	IN_AUX3
	IN_AUX3


	IN_AUX4
	Pins
	M100-S10

	NetLabels
	IN_AUX4
	IN_AUX4


	IN_CAM
	Pins
	M100-S24

	NetLabels
	IN_CAM
	IN_CAM


	IN_CLT
	Pins
	M100-S28

	NetLabels
	IN_CLT
	IN_CLT


	IN_CRANK
	Pins
	M100-S22

	NetLabels
	IN_CRANK
	IN_CRANK


	IN_D1
	Pins
	M100-S4

	NetLabels
	IN_D1
	IN_D1


	IN_D2
	Pins
	M100-S3

	NetLabels
	IN_D2
	IN_D2


	IN_D3
	Pins
	M100-S2

	NetLabels
	IN_D3
	IN_D3


	IN_D4
	Pins
	M100-S1

	NetLabels
	IN_D4
	IN_D4


	IN_IAT
	Pins
	M100-S26

	NetLabels
	IN_IAT
	IN_IAT


	IN_KNOCK
	Pins
	M100-S23

	NetLabels
	IN_KNOCK
	IN_KNOCK


	IN_MAP1
	Pins
	M100-S21

	NetLabels
	IN_MAP1
	IN_MAP1


	IN_MAP2
	Pins
	M100-S20

	NetLabels
	IN_MAP2
	IN_MAP2


	IN_MAP3
	Pins
	M100-S19

	NetLabels
	IN_MAP3
	IN_MAP3


	IN_O2S
	Pins
	M100-S16

	NetLabels
	IN_O2S
	IN_O2S


	IN_O2S2
	Pins
	M100-S15

	NetLabels
	IN_O2S2
	IN_O2S2


	IN_PPS
	Pins
	M100-S31

	NetLabels
	IN_PPS
	IN_PPS


	IN_PPS2
	Pins
	M100-S33

	NetLabels
	IN_PPS2
	IN_PPS2


	IN_RES1
	Pins
	M100-S17

	NetLabels
	IN_RES1
	IN_RES1


	IN_RES2
	Pins
	M100-S14

	NetLabels
	IN_RES2
	IN_RES2


	IN_RES3
	Pins
	M100-S18

	NetLabels
	IN_RES3
	IN_RES3


	IN_SENS1
	Pins
	M100-S9

	NetLabels
	IN_SENS1
	IN_SENS1


	IN_SENS2
	Pins
	M100-S8

	NetLabels
	IN_SENS2
	IN_SENS2


	IN_SENS3
	Pins
	M100-S7

	NetLabels
	IN_SENS3
	IN_SENS3


	IN_SENS4
	Pins
	M100-S6

	NetLabels
	IN_SENS4
	IN_SENS4


	IN_TPS
	Pins
	M100-S30

	NetLabels
	IN_TPS
	IN_TPS


	IN_TPS2
	Pins
	M100-S32

	NetLabels
	IN_TPS2
	IN_TPS2


	IN_VSS
	Pins
	M100-S25

	NetLabels
	IN_VSS
	IN_VSS


	IO0
	IO1
	Pins
	M100-N16

	NetLabels
	IO1
	IO1


	IO2
	Pins
	M100-N19

	NetLabels
	IO2
	IO2


	IO3
	Pins
	M100-N21

	NetLabels
	IO3
	IO3


	IO4
	Pins
	M100-N20

	NetLabels
	IO4
	IO4


	IO5
	Pins
	M100-N23

	NetLabels
	IO5
	IO5


	IO6
	Pins
	M100-E35

	NetLabels
	IO6
	IO6


	IO7
	Pins
	M100-E36

	NetLabels
	IO7
	IO7


	IO8
	Pins
	M100-N29
	R141-2

	NetLabels
	IO8
	IO8
	IO8


	NetP104_1
	Pins
	P104-1


	NetP105_1
	Pins
	P105-1


	NetP106_1
	Pins
	P106-1


	NetR142_1
	Pins
	R142-1


	nRST
	Pins
	C147-2
	M100-N9
	S100-1

	NetLabels
	nRST
	nRST


	OUT_IGN1
	Pins
	M100-W11

	NetLabels
	OUT_IGN1
	OUT_IGN1


	OUT_IGN2
	Pins
	M100-W10

	NetLabels
	OUT_IGN2
	OUT_IGN2


	OUT_IGN3
	Pins
	M100-W9

	NetLabels
	OUT_IGN3
	OUT_IGN3


	OUT_IGN4
	Pins
	M100-W8

	NetLabels
	OUT_IGN4
	OUT_IGN4


	OUT_IGN5
	Pins
	M100-W7

	NetLabels
	OUT_IGN5
	OUT_IGN5


	OUT_IGN6
	Pins
	M100-W6

	NetLabels
	OUT_IGN6
	OUT_IGN6


	OUT_IGN7
	Pins
	M100-W5

	NetLabels
	OUT_IGN7
	OUT_IGN7


	OUT_IGN8
	Pins
	M100-W4

	NetLabels
	OUT_IGN8
	OUT_IGN8


	OUT_INJ1
	Pins
	M100-E19

	NetLabels
	OUT_INJ1
	OUT_INJ1


	OUT_INJ2
	Pins
	M100-E18

	NetLabels
	OUT_INJ2
	OUT_INJ2


	OUT_INJ3
	Pins
	M100-E29

	NetLabels
	OUT_INJ3
	OUT_INJ3


	OUT_INJ4
	Pins
	M100-E30

	NetLabels
	OUT_INJ4
	OUT_INJ4


	OUT_INJ5
	Pins
	M100-E31

	NetLabels
	OUT_INJ5
	OUT_INJ5


	OUT_INJ6
	Pins
	M100-E32

	NetLabels
	OUT_INJ6
	OUT_INJ6


	OUT_INJ7
	Pins
	M100-E33

	NetLabels
	OUT_INJ7
	OUT_INJ7


	OUT_INJ8
	Pins
	M100-E34

	NetLabels
	OUT_INJ8
	OUT_INJ8


	OUT_IO1
	Pins
	M100-E8

	NetLabels
	OUT_IO1
	OUT_IO1


	OUT_IO2
	Pins
	M100-E12

	NetLabels
	OUT_IO2
	OUT_IO2


	OUT_IO3
	Pins
	M100-E6

	NetLabels
	OUT_IO3
	OUT_IO3


	OUT_IO4
	Pins
	M100-E21

	NetLabels
	OUT_IO4
	OUT_IO4


	OUT_IO5
	Pins
	M100-E7

	NetLabels
	OUT_IO5
	OUT_IO5


	OUT_IO6
	Pins
	M100-E9

	NetLabels
	OUT_IO6
	OUT_IO6


	OUT_IO7
	Pins
	M100-E23

	NetLabels
	OUT_IO7
	OUT_IO7


	OUT_IO8
	Pins
	M100-E22

	NetLabels
	OUT_IO8
	OUT_IO8


	OUT_IO9
	Pins
	M100-E11

	NetLabels
	OUT_IO9
	OUT_IO9


	OUT_IO10
	Pins
	M100-E10

	NetLabels
	OUT_IO10
	OUT_IO10


	OUT_IO11
	Pins
	M100-E24

	NetLabels
	OUT_IO11
	OUT_IO11


	OUT_IO12
	Pins
	M100-E13

	NetLabels
	OUT_IO12
	OUT_IO12


	OUT_IO13
	Pins
	M100-E20

	NetLabels
	OUT_IO13
	OUT_IO13


	OUT_PWM1
	Pins
	M100-E27

	NetLabels
	OUT_PWM1
	OUT_PWM1


	OUT_PWM2
	Pins
	M100-E17

	NetLabels
	OUT_PWM2
	OUT_PWM2


	OUT_PWM3
	Pins
	M100-E16

	NetLabels
	OUT_PWM3
	OUT_PWM3


	OUT_PWM4
	Pins
	M100-E15

	NetLabels
	OUT_PWM4
	OUT_PWM4


	OUT_PWM5
	Pins
	M100-E14

	NetLabels
	OUT_PWM5
	OUT_PWM5


	OUT_PWM6
	Pins
	M100-E26

	NetLabels
	OUT_PWM6
	OUT_PWM6


	OUT_PWM7
	Pins
	M100-E25

	NetLabels
	OUT_PWM7
	OUT_PWM7


	OUT_PWM8
	Pins
	M100-E28

	NetLabels
	OUT_PWM8
	OUT_PWM8


	SD_CS
	SPI2_CS
	Pins
	M100-E4

	NetLabels
	SPI2_CS
	SPI2_CS


	SPI2_MISO
	Pins
	M100-E2

	NetLabels
	SPI2_MISO
	SPI2_MISO


	SPI2_MOSI
	Pins
	M100-E3

	NetLabels
	SPI2_MOSI
	SPI2_MOSI


	SPI2_SCK
	Pins
	M100-E1

	NetLabels
	SPI2_SCK
	SPI2_SCK


	SPI3_CS
	Pins
	M100-N10

	NetLabels
	SPI3_CS
	SPI3_CS


	SPI3_MISO
	Pins
	M100-N12

	NetLabels
	SPI3_MISO
	SPI3_MISO


	SPI3_MOSI
	Pins
	M100-N13

	NetLabels
	SPI3_MOSI
	SPI3_MOSI


	SPI3_SCK
	Pins
	M100-N11

	NetLabels
	SPI3_SCK
	SPI3_SCK


	SWCLK
	Pins
	M100-N8

	NetLabels
	SWCLK
	SWCLK


	SWDIO
	Pins
	M100-N7

	NetLabels
	SWDIO
	SWDIO


	SWO
	Pins
	M100-N6

	NetLabels
	SWO
	SWO


	UART2_RX
	Pins
	M100-N18

	NetLabels
	UART2_RX
	UART2_RX


	UART2_TX
	Pins
	M100-N17

	NetLabels
	UART2_TX
	UART2_TX


	UART8_RX
	Pins
	M100-N24

	NetLabels
	UART8_RX
	UART8_RX


	UART8_TX
	Pins
	M100-N25

	NetLabels
	UART8_TX
	UART8_TX


	USB_N
	Pins
	M100-N2

	NetLabels
	USB_N
	USB_N


	USB_P
	Pins
	M100-N3

	NetLabels
	USB_P
	USB_P


	USBID
	Pins
	M100-N1

	NetLabels
	USBID
	USBID


	V5A
	Pins
	M100-E38
	M100-N30
	M100-W2


	V33
	Pins
	M100-N22
	M100-N32
	R144-1
	S101-2
	U110-5


	V33_EXT
	Pins
	M100-N28


	V33A
	V33REF
	Pins
	M100-W3


	VBAT
	Pins
	M100-N27

	NetLabels
	VBAT
	VBAT


	VBUS
	Pins
	M100-N4


	VCC
	Pins
	M100-N31


	VIGN
	Pins
	M100-N26

	NetLabels
	VIGN
	VIGN


	VREF1
	Pins
	M100-S35

	NetLabels
	VREF1
	VREF1


	VREF2
	Pins
	M100-S5

	NetLabels
	VREF2
	VREF2


	WAKEUP
	Pins
	R144-2
	U110-4

	NetLabels
	WAKEUP




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

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

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

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


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


	NetR170_1
	Pins
	R170-1
	U170-1
	U170-2


	NetR170_4
	Pins
	R170-4
	U170-13
	U170-14


	NetR170_5
	Pins
	R170-5
	R170-6

	Ports
	NetR170_5


	NetR170_7
	Pins
	R170-7
	R170-8

	Ports
	NetR170_7


	NetR171_1
	Pins
	R171-1
	U170-8
	U170-9


	NetR171_4
	Pins
	R171-4
	U170-6
	U170-7


	NetR171_5
	Pins
	R171-5
	R171-6

	Ports
	NetR171_5


	NetR171_7
	Pins
	R171-7
	R171-8

	Ports
	NetR171_7


	NetU170_3
	Pins
	U170-3

	Ports
	NetU170_3


	NetU170_5
	Pins
	U170-5

	Ports
	NetU170_5


	NetU170_10
	Pins
	U170-10

	Ports
	NetU170_10


	NetU170_12
	Pins
	U170-12

	Ports
	NetU170_12


	V5A
	Pins
	C170-2
	U170-4



	Ports
	IN1_OpAmp1
	IN2_OpAmp1
	IN3_OpAmp1
	IN4_OpAmp1
	OUT1_OpAmp1
	OUT2_OpAmp1
	OUT3_OpAmp1
	OUT4_OpAmp1


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

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

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

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


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


	NetR175_1
	Pins
	R175-1
	U175-1
	U175-2


	NetR175_4
	Pins
	R175-4
	U175-13
	U175-14


	NetR175_5
	Pins
	R175-5
	R175-6

	Ports
	NetR175_5


	NetR175_7
	Pins
	R175-7
	R175-8

	Ports
	NetR175_7


	NetR176_1
	Pins
	R176-1
	U175-8
	U175-9


	NetR176_4
	Pins
	R176-4
	U175-6
	U175-7


	NetR176_5
	Pins
	R176-5
	R176-6

	Ports
	NetR176_5


	NetR176_7
	Pins
	R176-7
	R176-8

	Ports
	NetR176_7


	NetU175_3
	Pins
	U175-3

	Ports
	NetU175_3


	NetU175_5
	Pins
	U175-5

	Ports
	NetU175_5


	NetU175_10
	Pins
	U175-10

	Ports
	NetU175_10


	NetU175_12
	Pins
	U175-12

	Ports
	NetU175_12


	V5A
	Pins
	C175-2
	U175-4



	Ports
	IN1_OpAmp2
	IN2_OpAmp2
	IN3_OpAmp2
	IN4_OpAmp2
	OUT1_OpAmp2
	OUT2_OpAmp2
	OUT3_OpAmp2
	OUT4_OpAmp2


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

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

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

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


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


	NetR180_1
	Pins
	R180-1
	U180-1
	U180-2


	NetR180_4
	Pins
	R180-4
	U180-13
	U180-14


	NetR180_5
	Pins
	R180-5
	R180-6

	Ports
	NetR180_5


	NetR180_7
	Pins
	R180-7
	R180-8

	Ports
	NetR180_7


	NetR181_1
	Pins
	R181-1
	U180-8
	U180-9


	NetR181_4
	Pins
	R181-4
	U180-6
	U180-7


	NetR181_5
	Pins
	R181-5
	R181-6

	Ports
	NetR181_5


	NetR181_7
	Pins
	R181-7
	R181-8

	Ports
	NetR181_7


	NetU180_3
	Pins
	U180-3

	Ports
	NetU180_3


	NetU180_5
	Pins
	U180-5

	Ports
	NetU180_5


	NetU180_10
	Pins
	U180-10

	Ports
	NetU180_10


	NetU180_12
	Pins
	U180-12

	Ports
	NetU180_12


	V5A
	Pins
	C180-2
	U180-4



	Ports
	IN1_OpAmp3
	IN2_OpAmp3
	IN3_OpAmp3
	IN4_OpAmp3
	OUT1_OpAmp3
	OUT2_OpAmp3
	OUT3_OpAmp3
	OUT4_OpAmp3


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

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

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

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


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


	NetR185_1
	Pins
	R185-1
	U185-1
	U185-2


	NetR185_4
	Pins
	R185-4
	U185-13
	U185-14


	NetR185_5
	Pins
	R185-5
	R185-6

	Ports
	NetR185_5


	NetR185_7
	Pins
	R185-7
	R185-8

	Ports
	NetR185_7


	NetR186_1
	Pins
	R186-1
	U185-8
	U185-9


	NetR186_4
	Pins
	R186-4
	U185-6
	U185-7


	NetR186_5
	Pins
	R186-5
	R186-6

	Ports
	NetR186_5


	NetR186_7
	Pins
	R186-7
	R186-8

	Ports
	NetR186_7


	NetU185_3
	Pins
	U185-3

	Ports
	NetU185_3


	NetU185_5
	Pins
	U185-5

	Ports
	NetU185_5


	NetU185_10
	Pins
	U185-10

	Ports
	NetU185_10


	NetU185_12
	Pins
	U185-12

	Ports
	NetU185_12


	V5A
	Pins
	C185-2
	U185-4



	Ports
	IN1_OpAmp4
	IN2_OpAmp4
	IN3_OpAmp4
	IN4_OpAmp4
	OUT1_OpAmp4
	OUT2_OpAmp4
	OUT3_OpAmp4
	OUT4_OpAmp4


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

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

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

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


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


	NetR190_1
	Pins
	R190-1
	U190-1
	U190-2


	NetR190_4
	Pins
	R190-4
	U190-13
	U190-14


	NetR190_5
	Pins
	R190-5
	R190-6

	Ports
	NetR190_5


	NetR190_7
	Pins
	R190-7
	R190-8

	Ports
	NetR190_7


	NetR191_1
	Pins
	R191-1
	U190-8
	U190-9


	NetR191_4
	Pins
	R191-4
	U190-6
	U190-7


	NetR191_5
	Pins
	R191-5
	R191-6

	Ports
	NetR191_5


	NetR191_7
	Pins
	R191-7
	R191-8

	Ports
	NetR191_7


	NetU190_3
	Pins
	U190-3

	Ports
	NetU190_3


	NetU190_5
	Pins
	U190-5

	Ports
	NetU190_5


	NetU190_10
	Pins
	U190-10

	Ports
	NetU190_10


	NetU190_12
	Pins
	U190-12

	Ports
	NetU190_12


	V5A
	Pins
	C190-2
	U190-4



	Ports
	IN1_OpAmp6
	IN2_OpAmp6
	IN3_OpAmp6
	IN4_OpAmp6
	OUT1_OpAmp6
	OUT2_OpAmp6
	OUT3_OpAmp6
	OUT4_OpAmp6


	opamp_crank.SchDoc(OpAmp5)
	Components
	C195
	C195-1
	C195-2

	R195
	R195-1
	R195-2

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

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

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


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


	NetR195_1
	Pins
	R195-1
	R196-7
	R196-8

	Ports
	NetR195_1


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


	NetR196_4
	Pins
	R196-4
	U195-13
	U195-14


	NetR196_5
	Pins
	R196-5
	R196-6

	Ports
	NetR196_5


	NetR197_1
	Pins
	R197-1
	U195-8
	U195-9


	NetR197_4
	Pins
	R197-4
	U195-6
	U195-7


	NetR197_5
	Pins
	R197-5
	R197-6

	Ports
	NetR197_5


	NetR197_7
	Pins
	R197-7
	R197-8

	Ports
	NetR197_7


	NetU195_3
	Pins
	U195-3

	Ports
	NetU195_3


	NetU195_5
	Pins
	U195-5

	Ports
	NetU195_5


	NetU195_10
	Pins
	U195-10

	Ports
	NetU195_10


	NetU195_12
	Pins
	U195-12

	Ports
	NetU195_12


	V5A
	Pins
	C195-2
	U195-4



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



	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

	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-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

	M300C
	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

	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

	Q314
	Q314-1
	Q314-2
	Q314-3

	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

	R315
	R315-1
	R315-2

	R316
	R316-1
	R316-2

	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
	C301-2
	C302-2
	C304-2
	C305-2
	C306-2
	C307-2
	C308-2
	C309-2
	C310-2
	C311-2
	C312-2
	C313-2
	D300-2
	D303-2
	D304-1
	D305-1
	M300-G
	M300-S3
	Q305-2
	Q306-2
	Q307-2
	Q308-2
	Q309-2
	Q310-2
	Q311-2
	Q312-2
	R301-1
	R304-5
	R304-6
	R304-7
	R304-8
	R305-5
	R305-6
	R305-7
	R305-8
	R306-5
	R306-6
	R306-7
	R306-8
	R307-2
	R308-2
	R315-2
	U300-3
	U301-8
	U302-3
	U303-3
	U304-8


	INJ1
	Pins
	M300-W24
	Q312-1
	R304-4

	NetLabels
	INJ1
	INJ1
	INJ1


	INJ2
	Pins
	M300-W23
	Q305-1
	R304-1

	NetLabels
	INJ2
	INJ2
	INJ2


	INJ3
	Pins
	M300-W20
	Q309-1
	R305-1

	NetLabels
	INJ3
	INJ3
	INJ3


	INJ4
	Pins
	M300-W19
	Q310-1
	R305-2

	NetLabels
	INJ4
	INJ4
	INJ4


	INJ5
	Pins
	M300-W18
	Q307-1
	R305-4

	NetLabels
	INJ5
	INJ5
	INJ5


	INJ6
	Pins
	M300-W17
	Q311-1
	R304-2

	NetLabels
	INJ6
	INJ6
	INJ6


	INJ7
	Pins
	M300-W16
	Q308-1
	R305-3

	NetLabels
	INJ7
	INJ7
	INJ7


	INJ8
	Pins
	M300-W15
	Q306-1
	R304-3

	NetLabels
	INJ8
	INJ8
	INJ8


	LOW1
	Pins
	M300-W21
	U301-3

	NetLabels
	LOW1
	LOW1


	LOW2
	Pins
	M300-W29
	U304-1

	NetLabels
	LOW2
	LOW2


	LOW3_DUAL
	Pins
	M300-W38
	U301-1
	U301-2

	NetLabels
	LOW3_DUAL
	LOW3_DUAL


	LOW4_DUAL
	Pins
	M300-W34
	U304-4
	U304-5

	NetLabels
	LOW4_DUAL
	LOW4_DUAL


	LOW5_MAIN
	Pins
	M300-W40
	U304-7

	NetLabels
	LOW5_MAIN
	LOW5_MAIN


	LOW6_DIODE
	Pins
	M300-W25
	U304-3

	NetLabels
	LOW6_DIODE
	LOW6_DIODE


	LOW7_HIGH1
	Pins
	M300-W39
	U304-6

	NetLabels
	LOW7_HIGH1
	LOW7_HIGH1


	LOW8_HIGH2
	Pins
	M300-W37
	U301-5

	NetLabels
	LOW8_HIGH2
	LOW8_HIGH2


	LOW9
	Pins
	M300-W27
	U301-7

	NetLabels
	LOW9
	LOW9


	LOW10
	Pins
	M300-W26
	U304-2

	NetLabels
	LOW10
	LOW10


	LOW11
	Pins
	M300-W35
	U301-4

	NetLabels
	LOW11
	LOW11


	LOW12
	Pins
	M300-W36
	U301-6

	NetLabels
	LOW12
	LOW12


	NetD301_1
	Pins
	D301-1
	U304-14


	NetD302_1
	Pins
	D302-1
	U304-10


	NetD304_2
	Pins
	D304-2
	Q314-1
	R313-2


	NetD304_3
	Pins
	D304-3


	NetD305_3
	Pins
	D305-3


	NetF300_1
	Pins
	F300-1
	Q313-2
	Q314-2
	R313-1


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


	NetQ313_1
	Pins
	Q313-1
	Q314-3
	R315-1


	NetR307_1
	Pins
	R307-1
	R311-2
	U302-2


	NetR308_1
	Pins
	R308-1
	R314-2
	U302-4


	NetR312_1
	Pins
	R312-1
	U302-7


	NetR316_1
	Pins
	R316-1
	U302-5


	NetU302_1
	Pins
	U302-1


	NetU302_8
	Pins
	U302-8


	OUT_COIL_A1
	Pins
	M300-S1
	U300-7
	U300-8

	NetLabels
	OUT_COIL_A1
	OUT_COIL_A1


	OUT_COIL_A2
	Pins
	M300-S2
	U300-5
	U300-6

	NetLabels
	OUT_COIL_A2
	OUT_COIL_A2


	OUT_COIL_B1
	Pins
	M300-S4
	U303-5
	U303-6

	NetLabels
	OUT_COIL_B1
	OUT_COIL_B1


	OUT_COIL_B2
	Pins
	M300-S5
	U303-7
	U303-8

	NetLabels
	OUT_COIL_B2
	OUT_COIL_B2


	OUT_HIGH1
	Pins
	D300-1
	M300-W8
	Q303-3

	NetLabels
	OUT_HIGH1
	OUT_HIGH1


	OUT_HIGH2
	Pins
	D303-1
	M300-S9
	Q304-3

	NetLabels
	OUT_HIGH2
	OUT_HIGH2


	OUT_INJ1
	Pins
	M300-S18
	Q312-3

	NetLabels
	OUT_INJ1
	OUT_INJ1


	OUT_INJ2
	Pins
	M300-S16
	Q305-3

	NetLabels
	OUT_INJ2
	OUT_INJ2


	OUT_INJ3
	Pins
	M300-S17
	Q309-3

	NetLabels
	OUT_INJ3
	OUT_INJ3


	OUT_INJ4
	Pins
	M300-W7
	Q310-3

	NetLabels
	OUT_INJ4
	OUT_INJ4


	OUT_INJ5
	Pins
	M300-W10
	Q307-3

	NetLabels
	OUT_INJ5
	OUT_INJ5


	OUT_INJ6
	Pins
	M300-S15
	Q311-3

	NetLabels
	OUT_INJ6
	OUT_INJ6


	OUT_INJ7
	Pins
	M300-W12
	Q308-3

	NetLabels
	OUT_INJ7
	OUT_INJ7


	OUT_INJ8
	Pins
	M300-W11
	Q306-3

	NetLabels
	OUT_INJ8
	OUT_INJ8


	OUT_LOW1
	Pins
	M300-S8
	U301-14

	NetLabels
	OUT_LOW1
	OUT_LOW1


	OUT_LOW2
	Pins
	M300-W1
	U304-16

	NetLabels
	OUT_LOW2
	OUT_LOW2


	OUT_LOW3_DUAL
	Pins
	M300-S7
	U301-15
	U301-16

	NetLabels
	OUT_LOW3_DUAL
	OUT_LOW3_DUAL


	OUT_LOW4_DUAL
	Pins
	M300-W4
	U304-12
	U304-13

	NetLabels
	OUT_LOW4_DUAL
	OUT_LOW4_DUAL


	OUT_LOW5_MAIN
	Pins
	D302-2
	M300-W13

	NetLabels
	OUT_LOW5_MAIN
	OUT_LOW5_MAIN


	OUT_LOW6_DIODE
	Pins
	D301-2
	M300-W3

	NetLabels
	OUT_LOW6_DIODE
	OUT_LOW6_DIODE


	OUT_LOW7_PULLUP
	Pins
	M300-W9
	Q303-1
	R302-2
	U304-11

	NetLabels
	OUT_LOW7_PULLUP
	OUT_LOW7_PULLUP
	OUT_LOW7_PULLUP


	OUT_LOW8_PULLUP
	Pins
	M300-S12
	Q304-1
	R303-2
	U301-12

	NetLabels
	OUT_LOW8_PULLUP
	OUT_LOW8_PULLUP
	OUT_LOW8_PULLUP


	OUT_LOW9
	Pins
	M300-S14
	U301-10

	NetLabels
	OUT_LOW9
	OUT_LOW9


	OUT_LOW10
	Pins
	M300-W2
	U304-15

	NetLabels
	OUT_LOW10
	OUT_LOW10


	OUT_LOW11
	Pins
	M300-S10
	U301-13

	NetLabels
	OUT_LOW11
	OUT_LOW11


	OUT_LOW12
	Pins
	M300-S13
	U301-11

	NetLabels
	OUT_LOW12
	OUT_LOW12


	OUT_PP1
	Pins
	C301-1
	M300-W6
	R312-2

	NetLabels
	OUT_PP1
	OUT_PP1


	OUT_PP2
	Pins
	C302-1
	M300-S6
	R316-2

	NetLabels
	OUT_PP2
	OUT_PP2


	PP1
	Pins
	M300-W28
	R311-1

	NetLabels
	PP1
	PP1


	PP2
	Pins
	M300-W22
	R314-1

	NetLabels
	PP2
	PP2


	V5
	Pins
	M300-W14
	R309-2


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


	V12FLYBACK
	Pins
	D305-2
	U301-9
	U304-9


	V12P
	Pins
	C304-1
	C305-1
	C306-1
	C307-1
	C308-1
	C309-1
	C310-1
	C311-1
	C312-1
	C313-1
	F300-2
	M300-W5
	Q300-2
	Q301-2
	Q302-2
	R300-1
	U300-4
	U303-4


	V12PROT
	Pins
	Q303-2
	Q304-2
	Q313-3
	R302-1
	R303-1
	R310-2


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

	NetLabels
	VCC_PP1





	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





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

	C411
	C411-1
	C411-2

	C412
	C412-1
	C412-2

	C413
	C413-1
	C413-2

	C414
	C414-1
	C414-2

	C415
	C415-1
	C415-2

	C420
	C420-1
	C420-2

	C421
	C421-1
	C421-2

	C422
	C422-1
	C422-2

	C423
	C423-1
	C423-2

	C424
	C424-1
	C424-2

	C425
	C425-1
	C425-2

	C426
	C426-1
	C426-2

	C427
	C427-1
	C427-2

	C428
	C428-1
	C428-2

	C429
	C429-1
	C429-2

	D410
	D410-1
	D410-2

	D411
	D411-1
	D411-2
	D411-3

	D412
	D412-1
	D412-2

	D413
	D413-1
	D413-2

	D414
	D414-1
	D414-2

	D416
	D416-1
	D416-2

	D417
	D417-1
	D417-2

	D418
	D418-1
	D418-2

	D420
	D420-1
	D420-2

	D421
	D421-1
	D421-2

	F410
	F410-1
	F410-2

	L420
	L420-1
	L420-2

	L421
	L421-1
	L421-2

	LED1
	LED1-1
	LED1-2

	LED2
	LED2-1
	LED2-2

	LED3
	LED3-1
	LED3-2

	LED4
	LED4-1
	LED4-2

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

	R410
	R410-1
	R410-2

	R411
	R411-1
	R411-2

	R413
	R413-1
	R413-2

	R420
	R420-1
	R420-2

	R421
	R421-1
	R421-2

	R422
	R422-1
	R422-2

	R423
	R423-1
	R423-2

	R424
	R424-1
	R424-2

	R425
	R425-1
	R425-2

	R426
	R426-1
	R426-2

	R427
	R427-1
	R427-2

	R428
	R428-1
	R428-2

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

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

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


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


	EN
	Pins
	M410-E5
	U411-7

	NetLabels
	EN
	EN


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


	IN_VIGN
	Pins
	D417-2
	LED2-2
	M410-V2
	R411-1

	NetLabels
	IN_VIGN
	IN_VIGN


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


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


	NetC420_2
	Pins
	C420-2
	U420-1


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


	NetC427_1
	Pins
	C427-1
	R420-2


	NetC428_1
	Pins
	C428-1
	U420-6


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


	NetD411_1
	Pins
	D411-1


	NetD411_2
	Pins
	D411-2
	D412-2
	R410-2


	NetD416_2
	Pins
	D416-2
	F410-2


	NetLED1_1
	Pins
	LED1-1
	R424-1


	NetLED2_1
	Pins
	LED2-1
	R425-1


	NetLED3_1
	Pins
	LED3-1
	R426-1


	NetLED4_1
	Pins
	LED4-1
	R427-1


	NetR421_1
	Pins
	R421-1
	U420-4


	NetU410_4
	Pins
	U410-4


	PG
	Pins
	M410-E6
	R428-1
	U411-4

	NetLabels
	PG
	PG


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


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


	V12_PERM
	Pins
	M410-V1
	R410-1


	V12_RAW
	Pins
	D418-1
	F410-1
	M410-V3


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

	NetLabels
	VBAT
	VBAT
	VBAT


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

	NetLabels
	VIGN
	VIGN





	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





	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





	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






