|
| ] | 9 | 10 | i1
T 6 I 7
T 3 T [ I 5
T I 2
T T T T T T T T T T T T T T T T Bus types
! General purpose bus : Q -
! iti J G e N M6B M6A
| Ignition H ! ini éq—u GND T oV Module—mcul44-0.6 Module—mcul44—0.6
! Injection & LS—-outputs | USB_B_Mini M V33 —=——> 4+ 3V3_IGN y
! | N | VBUS Module—-ign8-0.1 IGN1 W PI1_SCK _E.l_x +
! Analog inputs (sensors) | . vaUSHL OUT.IGNL v8 OUT_IGN1 SPI1_ £2
| Discrete inputs I , OUTIGNL S8 {1 1gn1 IGNL— /= IGN2 W2 {57 16N2 SPI4_MISO-12¢
' Auxiliary bus | D+ OUTIGNZ 57 g7 N2 I6N2(—/7 IGN3 W3 10U 16N3 sPi1_MosI -3¢
oo - = QUTIGNS  S6 |7 i6N3 IGN3 I —2 IGN4 Wi 1007 1oNG 5p\17c51§T< o
29 o s OUT_IGN4 S5 1ouT_IGN4 IGN4 " x W5 [T 16N5 SPIL_CS2E2x 13 o
“o *x—=% _1ouT_IoNs IoNs I —2 Y6 {ouT_iGNG
%—33 _10UT_IGN6 IGN6[— x¥7 1oyt IGN7 +3V3 WAKEUP
%—22 1 QUT_IGN7 IGN7 | —7¢ W8 {ouT_IGNS N0 {
GND x—S1 10uT_IGNS IGN8 sPi2_sck [N20x
3 sp12_Miso N2l [, SN74LVCLGOGDBVR
777777777777777777777777777777777 R B TSR e F R spi2_Mos| M2
P1 ' OUT_INJ4 1 INJ2 ! INJ1 OUT_INJL spi2_cs 23 Q18 JE
33311-24AW-2 i OUT_INJ3 INJ3 | INJ2 OUT_INJ2 A03401A
. s Q6 —— OUT_IDLEL ' OUT_INJL INJ4 | INJ3 E29 1 qy7_iNJ3
ce—LH & pe IN_CAM_HALL : BOOST : INJ& E30] gutTiNgs ‘o
7 c6 Re F—4 CAN= ! S VAN ! D2_PULLDOWN £31] outinos Spi3_scK N2 5 0
c6-22 CAN+ | INJL | D3_PULLDOWN AT P13 MISO [0S &
21 Cc5 R9 | INFL NOS | ! N -
% c4 R10F— IN_25TEP ! W12 ' D4_PULLDOWN QUT_INJ7 spi3_Mos| il =
4 I R p— IN_CRANK + | ” 1 Wit | D5_PULLDOWN E34| ouT s P13 cs | N8BS
cqﬁw & a2 IN_CRANK— ! wmw%w . N3 BLES - !
c2 OUT_FAN_RELAY i IN IDLEL ! IDLEL E27 1 quT_pwM1 CAN-
c1-Ld o m OUT_INJ2 i GND PUMP_RELAY i ETE_PWM 410uT_PWM2 CANL _S'L—cmu
T gg 1112 b = | OUT_INJ2 Q26 | « = TaCH ! T ] BOOST E CAN_ VIO [N g:::—‘é')? xs CAN_VIO CANH [-52EARE
715 _;—ﬁ INLCLT T VNDL4NVO4—E :L N R FAN_RELAY i [ THRESHOLD_VR_CM__ E16 ] 1111 pyus CAN_RX |-N2 AR ? L2 CAN_RX e
B6-Li +5VAS IN_TPS1 ! ° = : IDLE2 EL7] ot pwMs CAN_TX | N3 CAN. - CAN_TX eNDIELS
p5-13 B e IN_AFR ! a7 INJL GND n R27 RE3 - THRESHOLD_VR_CR €18 ;1 pyws 15 3L o
- 2 B4 R17 | 04—F Q30 7k | _ N G
41 T VNDL4NV 4.7k 4. | WT1 16
P B3 Ri6P— IN_IA | . WDLEOe- 053 a2 ! i} QUT_PWM7 12¢_5DA [ N8 = PP ———
S: 10 B2 R19F— IN_MAP2 ! :L 5819w H HeH H ! OUT_PWMSB 12c_scL ¢ _ 100
D ! +12V_RAW ! Fl0x does not z<}-—| 3v3 Bluetooth Module
Biig A8 Ra 2P OUT_INJL | ouTwI1 GND L HeH—H- ! TACH_PULLUP 5 E8 oyt 101 have UARTS N 5 s
A D OUT_IGN2 CRANK_P_PULLU E12] o102 UARTS_RX |-N5 3¢ é
A7-L AT 2 A prstnoes OUT_IGNL | D25 . 1ov RAW © " PWR_EN = UARTEL Tx I-N4 5¢ GNDy
6 A6 F2 K <dhnsMpoos = | B5819V) - el H— | TEMP_PULLUP ouT. £ XD U4
A6 I +12V_RAW™ 5 N1 I 8 ouT_I04 N7 UARTRX 2 { pxp JDY-33
AS A4 F3 OUT_TACH i x__H " CRANK_N_PULLUP E7 1ouT_i05 UART2_RX DARTTX s
4 g ~ o OUT_PUMP_RELAY : > w8 ! NOS oo £9 | ouT 106 UARTZ.TX | N6 = x2 o1
A3 I o 5819 I 2STEP_PULLDOWN E21 {01 107 e
A F5 VND14NVO4—E R28 R84 -
) 2 +12V_RAW ! 1 4 :L 4.7k ONDZZL ! CAM_PULLDOWN 0UT_I08 uss1p N30 3§§f
A=l Q22 INFS % GND FAN_RELAY i CAM_VR_PULLUP OUT 109 Usam N _ -
L FEHTRGHAo00 5 412V ETB [YNDLENVOA-E |- s i MAIN E10f 47 1010 use1ippNEZ i MCU Debug Port !
' 'lVNDlQNVOlofE IDLE2 ! FAN_RELAY E20 {07 1011 vBUS | N29 ' H ) !
P2 | ouT_ W12 GND ' PUMP_RELAY E13f4u7_1012 | 7 i
RAW N\ A SWCLK | tex_Deb
33314 -24AW-2 IN_K':)OUL;KETB+ ! CND D26 D54 15v_RAW i TACH +HouTl013 AL ',: SWDIO ) e 1 !
F8 = ! B58190W, =) B5819W ! SWDIO E |
Fo-de 7 IN_VIGN _toutoer %% ]2V RAW 1 W2 : R38 swo[N27_ SWo : [ s 3 !
F7-22 73 IN_PPS2 Ul BOOST INf——"— i 47k ! | 6 5 |
F6 OUT_MAIN + O 12V_RAW 1 ’ | 8| |7 !
F5-21- i prisipos OUT_WT2 ! D50 Q9 LY ! ' _NRESET 3o :
420 p_d IN_D5 i e B5819W | = VNDL4NVO4— GND ! i m— < !
19 F3 RS6NSNRd ) IDLEL | 1 GND
F3 . > a7 PONRG OUT_WTL ! N IN ax, H oo ! !
oL : e OUT_IDLE2 i ! e !
F 7]ﬁ ; OUT_ETB- : n Q9 n Q23 I
E8 RS9 54 = | 4-E VND14NVO4—E BOOST M6D s1
ST N_FLEX VNDL&NVO ! .
- E7 R60F— IN_| ! GND [—NOS | + Module—mcul44—0.6 Button_SPST
£ £6 Re1p—1 IN_CAM_VR+ I <5 GND . ! s SoeerlN2  NRESET
L b ¢ IN_CAM_VR— JOUT_TACH D29 ! " V5 pResetr B00TO o o
fo13 e ke TR 'OUT_PUMP_RELAY B5810W B5810W i +5V_IGN <2 IGN_V5 BOOTO f00n  GND
12 = OUT_NOS +12V. !
E& p 4 IN_D3 AP 1 1 N17.
g3l E3 — OUT_NGS OUT_MAIN ! +3v3%‘216 V33 VELY|
Edlg Ef EZ‘:G— OUT_INJ4 ! 4‘93 ! +3v3_IGN < 2L iGN v33 o1[N12 ETBDIR GND
B : = ° - von o5[N13 ETBDIS 52 +3v3
GND 1 VA<—233 Buttan_SPST
83 7 b7 i g 1etDo0s gﬂ?:g:; i K12 D49 " oA —532] cripa 103 [Ndds e
D6_E D6 F9 F——An5MD005 pel ! w7 PSMT12 | S2 | onD 104 NLSs
5 D5 R67 F— IN_ ! ! 2 |
D5 A D4 R68 F— IN_TPS2 | | GND ETB_PWM
.
D/w 3 D3 g ouT 3'36[5 3 ——— oo M5C M5A M6C
D22 gi e OUT_INJ3 VREF2 o Module—input—0.4 Module—input—0.1 RN oyl meuLikz0.6
D1=—d N EINTA  IN_CRANK IN_CRANK CRANK 1Y VRTH IN_CRANK
= M9 EINT6 IN_CAM_HALL IN_CAM cam N Seres IN_CAM
Module—knock~0.1 EINTAZ _ IN_2STEP IN_VSS vss N 41IN_vss
77777777777777777777777777777777777777777777777777777 w < - Fmmmm e m e
fmmm e S M2 Power | 2 & N17 TPS1 517 5 ! Internal MAP |
i Module—power5—0.2 ! > ::—L’;ii 512 IN_TPS TPS N PPSL ::7;})5 ! i
! ML 2v i INKNOCK_RAW _ w1 ||\ ynock OUT_KNOCK N _kNOCK IN_JAT ::ﬂis PCE N l IN_IAT i U3 E
H +12V_RAW Module—poweri2-0.2 +1 1 - - IN_CLT \N7CLT cLTIN CLT IN_CLT ! MPXH6L400A 4 IN_MAPS
! £2 vio|—Vi i\ Vi_lvi2 vsp—Y2__5+SV H ) - (- Voutl4——=———1
1 e V. ! & N18 Wake—up pin: WAKEUP 516 IN_O2S ! A GND 3—{>GND +5VA |
! V4 |\io pERM VBAT—VZ—X VIGN | EINT2 9 |1y 025 025 18y B _pin: WAKESL61iN ! > P !
| v6  VIGN X L |
! INLVIGN VIGN H IN_AFR IN_0252 0252 IN_0252 ! 8 1 o '
i B NN 2 ! M8 EINTO  IN_CAM_WR | N6 CAM_VR IN_RES1 | 100n i
! o S ! Module—vr—discrete—0.1 GND ==Al IN_RES1 NESH VR_ANALOG_CM IN_RES2 ! i
! +5veE1 |yg 5 I N__INCRANK+ o [\ ouTl_E3__ IN_CRANK %gg- IN_RES2 RES2 —‘7’—)<N11 VRANALOG_CR 523 |\ "oy ! I
I = | IN_CRANK — 2221 IN_RES3 Res3 LI - | GND !
i o | = ¥l _tvR- E2  VR_ANALOG_CR ! i
1 A = 1
! GND test pads | 4 ouT 3111 |\ MAPL MAP1 [NLA VAP IN_MAP1 L o e a
! +5VA R40 +5VAS GND 1 ! +5v <—Ed—{vs N E1  THRESHOLD_VR_CR IN_MAP2 IN_MAP2 MaAp2 [N T IN_MAP2
i J3 h ! f_ GND Thresh_IN IN_MAP3 N Wios vaps [N IN_MAP3 M50
E +12V NS * Warning! Remave R40 is you use TLS115 GND : oD pE . 1ps2 . Module—input—0.1 .
! +5VAS B Jh i Module —vr—discrete—0.1 IN_TPS2 71 IN_AUX1 AUXL PPes IN_AUX1 +5VA <321 {pyj | _cRANK{EBOK- {T0K} PULL_MAP1 GNDA
i oL Loels 3 ! N IN_CAM_VR+ w2 E3  IN_CAM_VR INPPS2 IN_AUX2 Aux2 (N IN_AUX2 sl pyLL_caM {7k {10k} PULL_MAP2 GNDA
i PWREN 7| out GND i N INCAMVR— w1 ot o %2201 IN_AUX3 AUX3|-NB_ FLEX 5] !NAUXS *181pyLL vss a7l {T0}-PULL_MAP3 GNDA
| - EN ii R3 ! = Uig= E2  VRANALOG_CM EINT7  IN_FLEX IN_AUXS Auxs FNZ IN_AUX4
! o Y 4.7k ' . OUTA bIG2 GNDA PULL_TPS {Zok} PULL_AUXL ﬁ;GNDA
! +5V3{ ap) Z Z PG & re | +5v <—Evs N Threeh IN|_EL__ THRESHOLD_VR_CM EINT3  IN.D2 IN_SENS1 senst HY DIcs IN_SENS1 GNDA {Zok} PULL_AUX2 GNDA
! —l o TLS145_ : GND hresh_ EINTG _ IN.D3 s <ENso|N Dies IN_SENS2 15| pi pULAUH_J_s_X
i 'y‘ Protected 5V analog power supply for Sensors | \ GND EINTS IN_D4 IN_SENS3 SENS3 N24 DI IN_SENS3 16 | PULL_CLT {Tok} PULL_AUX4 —J—DGNDA
! i EINT6  INDS st fi\"sensy SENS4 N IN_SENS4
: GND, fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff ) s a2y e ] il - KNOCK +5VA <4200 py1 | 025 {eaon {e80K-PULL SENST 428
F T LED N v Zl 2 Pullups / Pulldowns I IN.KNOCK__S7 ||\ kNock kNock ViGN - [HERREEK GNDAG—24 pULL70252MPULL,SENSZJZ-E—)<
! i = ! 3l 3 ! — N S7 vien {680K-PULL_SENS3 H24%
i R1 IN_2STEP D20 WX LED-GREEN-0603 +12V-RAW | ! R31 4.7k 3 2 : NS WALLL  s3 +5VA<—346 [ pyi | RES1{EB0R {680k PULL SENSH H23%
S o i | /iy i EINTLS T6115.P6 o | 02 GNDA PULL_RES2{g804-
! 21 H 1 | Z & Hlaimlz|z|z|z HALLD IN_D2 GNDA PULL_RES3{T0k]- {680K-PULL_KNOCK 22> GNpA
| T H i | ol & R4 12/2(2(212|2|12 EINTL4 L IN_D3
' 022 ' ! & IN_CAM_HALL, Z|Z|Z(2(3|2|8 EINTL5 HALL3 0
H IN_CAM_HALL IN414BWS | | TEMP_PULLUR —E3}—— 2| T 313312 M58 IN_D4
! T H X D40 ¢ LED-RED-0603 ! ! R4S | 221212 +5V Module—input-0.1
. S b ” [ R30 IN2STEP 1 SR
i HH * U2 | ! 4.7k ! 8838 < LEZ—\/5 wB0_025 |-Ex¢ e - W ittt Bl
i H H D46 Lo , B <o fysp wB0_0252|-E3x i GND  GND  GND  GND  GND  GND  GND  GND |
i H—H IN_CRANK 1N4148WS [ ! * V5A N i i i
| LED—WHITE—0603 4.7k 017 /% MED—RED-0603 | I GND Q1 47k o1 (IE\Ru1 ! PULL_V5A GNDA GNDA ! < ; .S .o e oz P — !
: A RS T_PUMP_RELAY ! H R03400A 1) 4.7k ! PULL_GNDA ! S 35 58 38 ST ST ST SO S - !
3 IN_CAM_VR ¢ o | L GN I 41yrer
i = D21 Lo ! T 43 ! vReFZSgy3| REF! & i U6 - - i
| ru | LEDWHITE-0GO3 1 1 2 liia1savs [ o &L a7k | M ! TLE920156 fo=3 g==3 ¢ |
- ! ! TACH_PULLUP —Dz D28 +5V ! © =1
" 1k D34 HALLL D39 /% TED-RED oeogm win | ! CH © OND_ B5g19w ! e L ETBLDIR '
' crRaNK_P_PULLU LED-WHITE—0603 < = | | OUT_TACH GND GND Tttt o ETB_PWM '
! éq:l_ D45 ! ! b DIR PwWM ETB.DIS GND GND GND \
= 1
| CRANKLN PULLUR— | D35 HALL2 IN41LBWS ! ! < Hx b +3.3ve-2->é3_ \ézo SDCE i .
| _CRANK_N_PULLU ! !
! LED-WHITE—0603 R50 P ! ! CAM_VR_PULLUP 12 RAW +5VAS oo e v v et <] s sy 2 :
| CAM_VR_PULLUR —1| +5V 4.7k LED—RED-0603 /% | | © (e B Do ETB <1 5 2 sy !
[ D36 HALL3 ! ! AO3400A R26 +12V_RAW ) o +12V_RAW P GND 2 ouT2 L GND |
! s Hx [ED-WHITE-0603 Tt | " 4.7k =N qs A0340 R74 I R86 b <§_ © "
! 1 | f o IN_D2 I I
| ! ! CRANK_P_PULLUP Iy ! — D= I 33k—= [ GND |
! R2 T H INGLLBWSZA ! ! ! ‘D“l \!t:m AD3401A : < [3:34] ! ! !
PR, | LED=RED-0503 OUT_BOOST _ ! L = v T ETB- ond '
| - I I Q15 VGND 2l /A o !
! HH & | | A03400A sl () } 45 't} OUTETB+ |
1 1
i T <o INGLREWS g b _H \k“i AO340LA o !
i _H ouUTMAN CRANK_N_PULLUP |1 /f Lol !
! D38 D&k ! ! B
1
iIN4148WS LED—RED-0603 I | R21 R23 4k pullups L
| I I IN_CRANK + %—F R34 I CmTmmmm oo Board info | 17 [ FHx
! T 7 P 2k 2 : | FOR OFF ROAD PURPOSES ONLY . o ix
! L . . | J
! ! ! ! ! E E This is not for applications with LPHA !
H R51 o1 OULINA i i | i M emissions or safety regulations A !
I ! Ve i T e 1 ! H (AKA not for street use). This is I
777777777777 1 |
| A2 4.7k i i +5Y ! i for closed stages. track ALPHAECU H
1 1 .
i D32 QUT_NOS -l:l— OUT_INJ2 ! ! R22 R24 ! ! E hd and equipment. 9 !
| LED—RED-0603 H | c5 o | ! A http://www.alphaxpr.com/ n !
! D3 {1 H Lo 100n 47 b7K < : i W =
I INGLLEWS i | NS e
Rl I I HC26176W !
H 1k DIBWN HH OUT_INJ3 1 I R35 R37 74HC261 |
\ LED-BLUE-0603 ' 1 GND 4 HALL2 1
o ol T OUT_IGN1 ! ! IN_CRANK - T s oo ! —FFi
-| |— 1 1 — 1
! PLONTN | £p-BLUE-0603 OUT_IGN2 ! ! 4.7k 4.7k ;\j Jon R78 ! Sheet: /
i = * ile: 4ch.kicad_sch
i - D23%TY Len-BLUE-0603 OUT_INJ4 | i N 74HC26176W 4.7k ! File: alphax_kc = EF]
i — - OUT_IGN3 o IN_CAMVR+ R72  R73 > HALLS ! Title: AlphaECU 4chan powered by rus
1 _— o
! D2tw ! e X use ! — [ Date: 2022-04-27 Rev: B
H LED-BLUE-0603 I | 47k o 4 74HC2G17GW I Size: A2 ate: -
' -l:l— OUT_IGN4 INGL4EWS i i 7k ’ < 3 e ! KiCad E.D.A. kicad (6.0.1) Id: 1/1
: | R D e T g I 10 I 11
777777777777777777777777777777777777777777777777777777777777 i e |
S | 5 I 7 ' 8
T 3 T [ I S
1 I 2




2 3 4 B 6 7
M410
V12_RAW 5‘21 1 V12_RAW V12 i x; V12 VBAT V12 RAW D416 v12
V12_PERM t V12_PERM VBAT ———— 1~ F410
VIEN | Y5 VIGN
IN_VIGN V3 | IN VIGN
- B5819W
vs—EL | vs5 2
o
7| Hellen One : Power-12V Module interface V5
= Y V12_RAW
1N4148WS
MAZERERM R410 D412 U410
N‘ N out = YEAT lealcgJaoA
— y 2 4
6.8K P NeL4EWS |||—3 g“D ADJ/BYP —X —Lc410 —Lc412
47u 47u
D411 fg&: MIC5205-3.3YM5 1 1 =
yx//x/ PSM712-LF = = GND
o
o =
3 A 4
| VIGN overvoltage protection
D417 v12 VBAT
IN_VIGN ’
— D414
= Iigg‘k“ B5819W INA14BWS
VIGN
413—LC411
8k 100n D410
. 1N4148WS
— GND
GND =
GND
Tite: Hellen-One Power12 TUSEET EMS 5EF[
. . . . Hellen-One Platform Y
Size: A3‘ Author: andreika Revision: 0.2 https://rusefi.com/s/hellen72 @
Date: 24.05.2021 Sheet 1 of 1
2 3 4 5 6 ‘ 7




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




+5V
Qutputs a pulse on rising edge
Lo U751 U755A
NC7SB3157P6%
1 A% | &% 13 i o] +5V +5V
N oL thresh_low
102 104 €755 0 L
Slaa | a5 ® © i g g
> > > <
o &)
a a
= RS Latch S ~
= Differential to single ended conversion R765 Tracks which edge happened last <[ U755 Yl u7568
~ 100k €756 1k +5V @ o
GND 10n wn 0
R750) 2] ™~ ~
R759 l 1S} S}
U754A3>1 I . S = =
R752 + 7 7
VR- 10k L 2
= 1751 <L <L
in
VR+ 10k T GND GNBy
R753 o 6
3 L 7 |
° o
g\‘ U754B3 ' 1
E s 10n C764 C766 > U754C
L] c757 1k GND GND 10n 1u | MAX9142
R766 >
|
SJ
SE o 1u GND
C758
o—L—eihresh_high +5V
M750 4 1o
Module—vr—discrete—0.1 e 3
|
VR+ xi VR+ ouT|—E3 U756h C767 1A
VR- VR- 1lu C760, C762 =
NC7SB3157P6X
out A —£2 ton =p=1u (7%
+5V E4 V5_IN Qutputs a pulse on falling edge ﬁ>
&__1GND Thresh_IN —EL—(Thresh_input 3
Wy D751 GND
N LED—-GREEN-0603
N +5V Vref generation
2.2k
R751 thresh_input
R767
10k
R764 i
thresh_low thresh_hi _L c759 [ R768 —
100n 10k O
~
(a4
Threshold generation
GND GND
Sheet: /
File: hellenl—vr—discrete.kicad_sch
Title:
Size: Al [ Date: Rev:
KiCad E.D.A. kicad (5.99.0-10483—gabad7a4a70) Id: 1/1

1 I 2 [ 3 [ 4 I 5 I




5 7 8
s
V9 G VC L VASY VB33V q o
Va0 V53 e I I35 bR veZsav (Fdves
OF I
g i ﬁ IGN1 OUT_IGN1 gg 83. g i OUT IGN7 R461—0 3| L2 IoNr
N——ve IGN2 OUTIIGN2 —2f——851ans OUT_IGN8 L_Rago—10 4 Ai<> B30 ioNs
oNi——ve IGN3 OUT_IGN3 —2—— 50 ians OUT IGN6 RABS—0 —F 5172 <>B2 [}19_IGN6
SNV IoNa OUT_IGN4 —23——S5one OUT_IGN5 L__Ra62—0 6 ”3<> B35 Ions
SNe—v3 IGNs OUT_IGNS —2—— 5o Tane OUT 6N Rass —0 —F 717 <>B‘4‘ [17__IGN3
N> IGN6 OUT_IGNS 2 ——S5r o OUT_IGN4 '—R466:|u‘>”5<> BY16 iona
SNV I6N7 OUT_IGN? —3——S5r NG OUT_IGN2_R464—0 g he <>B6 [J5__IGN2
IGNS OUT_IGN8 OUT_IGNL L_Ra67——10 10 ’;B<> $ BEE [J14__IGN1
Module:ign8/0.1
1
pp| S 13
GND GND —=
— SN74LVC4245APWR  —
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: 23.04.2021 Sheet 1 of 1
2 4 5 ‘ 7 8




V5A Eé V5A
N1 V5A
PULL_V5A

GNDA —
PULL_GNDA :—D GNDA

V5 VSA P200
D206
0224 0225 0226
100n 100n 100n P6SMB6.8CA

1 2 3 4 7
M200D
—PULL CRANK 21 | b)) | cRANK ~ PULL_MAPL 14 PULL MAPL
PULL CAM__JI7 o 2 313 PULL _MAP2
TPULL Ves __Jig | PULL.CAM PULL_MAP2 555G MAP3
—PULL VSS U8 | pyLL vss PULL_MAP3
PULL TPS 019 | o1 7ps PULL AUX1 310 PULL AUX1
PULL PPS 55 = g 3 PULL AUX2
_PULLPPS &5 ' byl pps PULL_AUX2
PULL IAT 315 2 = 38 PULL AUX3
TPULLCLT 716 | pori it P AUs "J7PULL_AUX4
—PULL CLT J16 | by crt PULL_AUX4
PO eer— 34 PuLLo2s  puu senst —RI—TuH-TENR
| PULL_0252 PULL_SENS2 oL
- PULL_SENS3 324 PULL SENS3
PULL RESL %6 | py;| REst  PULL SENS4 323 PULL SENS4
PULL RES2 1B | o0l REos =
PULL RESS 11 byt Ress  pULL KNOCK 122 PULL KNOCK
Module:input/0.1
200c201E 2021203 204205 2061207 2082002 T0(C211 V3V, 7k il 2162728219 22022222223
i iOOn 00n {LOON [LOON 10n [10n f1On [1On rmn 00n [100n [LOON iOOn 00n {LOON [LOON
M2006 2004 D200 D201 D202 D203 D205
IN CRANK S8 N21  CRANK
—IN CRANK S8 | |\ crANK CRANK |
IN_CAM 55 N NIO _ CAM
—Rvss =5~ IN_CAM CAM —55—es 1 N 1 N 1 N 1 N 1
—————— IN_VSS VSS H\\H H\\H H\\H H\\H H\\H
IN_TPS s10 N17  TPS
—INTES S0 N es Tps (-NAZ__TES AN NIL AN NIL AN NIL ZANUNNE L AN NIL
—INTA— <5 IN_PPS PPS —E—TAT N ZNE N ZNE N ZNE N [l - N NE
IN CLT si5 | INLIAT IAT —Nis LT x| <l ol
—INCLT SIS | \\ew CLT | sl|,| sRvosapT 2|9l | | SRvosapTT o ol SRVesaRTT T glg| ols|  SRVOS4RTT A e o 38| srvosarTT g
= < E(E o
IN 025 s9 | | N8 028 3¢ aigl <3 £5| &= SIS| 29 g% 22 2 44 [z
IN_02S 025
IN 0252 525 | N N& 0252
—INO2S2  S® | \o2s2 0252 | — | | | | | | |
RESL 523 6 RESL 1R200 IR201 IR202 1R204 IR205
RES2 _ s26 | IN-RESL RESI N3 Ress ' ' ' ' '
Ao INRES? RES2 (—N3— =2 14.7k 14.7k 14.7k | 14.7k 14.7k
- IN_RES3 RES3 = f i i | |
IN MAPL _ Sl1 4 MAPL | 9 9 9
—IN MAPL  SIL '\ maPL MAP1
INMAP2 stz | IN- 3 MAP2
IN MAP3 ___sig | IN-MAP2 A2 2 MAP3
—INMAPS  S19 | |\“mAP3 MAP3 — — —
INAUXE  SI7 | |\ e AUy LNLOAUX
IN AUX2 __sig | IN- N9 AUX2
—INAUX2  S18 | \\“Aux2 AUX2 | -
_IN AUX3  S20 | IN AUX3 AUX3 | N8 AUX3
TINAUE 821 | Nl AUXa NT__AUX4 R206 R207 R208 R209 R211
L — PULL AT [r— PULL RES3 [r— PULL RES? [— PULL SENSIFT—
—INSENSL __ SL |\ seNst SENS1 28 SENSL m m m m m
TINSENS? 52 N-SENS) NS, [NZ5 SENS — PULL CLT ! —— PULL MAP3 ! —— PULL 0252 ! —— PULL SENS3! ——
—INSENSS  S3 | |\"SENs3 SENS3 —N24_ SENSS
IN SENS4 54 ] N N23 _ SENSA — PULL CAM ! —— PULL MAP2 ! —— PULL PPS ! —— PULL SENS2! ——
—IN SENS4  S4 | \\"SENs4 SENS4
IN KNOCK 7 N22__ KNOCK — PULL VSS | r—— PULL MAPL ! —— PULL RESL ! — PULL SENSL! ——
— ] IN.KNOCK KNOCK o Z[o o = — T olel8s LT[l = SERE T 31555
Module:inputiol  Modulesinputio.1 “e80k . 2|2IT|2 P o P ok~ 9f<|<l= s80k~ L|2|e|2 3(3[313 880k 22|22
P P £15/8|E 9a(3[2 EEEE 5|alx 2R it
Z|1Z|Z|1Z2 Z|1Z|Z|1Z2 Z|1Z|Z|1Z2 Z|1Z|Z|1Z2 Z|1Z|Z|1Z2 Z|1Z|Z|1Z2
VEA
V5 M200B
Bl oo is e
WBO_0252 |

VREF1 S14
__VRERZ_s13 | ypery B, EL GNDA  GNDA
1 R GNDA GNDA GNDA
Module:input/0.1 = IN_CRANK VSA GNDA
3.3k (DNP)
Title: Hellen-One: Input B
Size: A3| Author: andreika Revision: 0.1 Hellen-One Platform
i i T https://rusefi.com/s/hellen72
Date: 23.04.2021 Sheet 1 of 1
1 2 3 4 ‘ 7




1 3 5 6 7
VBUS D101 M101C M101B RIOL_
vcc1 U101AMS1117- 33 Usem ot ﬁ ig gtg IN_CRANK OUT_IGNL wé 8 ; GNDA Lo
IN ‘ — IN_CAM OUT_IGN2 |
B5819W || C10 l_T_ ViEE SwDlo L2 swbio DINS S14 | |\ "ves OUT IGN3 W3 IGN3 U102 i
U103AP2337SA-7  VCC GND C103 C104 -|| vBUS 'I[ 1000 [ nReset’_3 4 SWCLK 5 = W4 IGN4 i
1 3. c102 a7 USBP =5 NRESET SWCLK ——ay5— — A7 S17 OUT_IGN4 - ——1ENE 1 I
IN  ouT ~ GND swo 12 L IN_TPS OUT_IGN5 b= =
T 4.7u AINIE 529 | | -pos OUT IoNe |_W6_IGNG 1 A3
R102=—C1p5 GN C106 = N — SPI1_MISO TC2030-IDC-NL AIN1Z__SI1O | | OUT IaN7 | W7_IGNT AINL c107 3 !
1ok | 100n 100n — Rlotl RI04 100 AINLL_SI8 | |\=ey'7 OUT IGNg | W8 IGNE GNDA _____ I
VCe - 14) TATK
1 = il N R105 AINI3_ S16 | |\ 6o V51£ e 13
= = = x - 0k=—_ - N I, s AINI2_§30 | | \=doe, 2 AIN3
C108] Ll 22 SlFIS 5 109 slslsls x = H |=lvlx|x|0|2 5 a - OUT INJL E25 OUT _INJ1 AIN2 5
O] el 5|5 |» oon (2|22 o RIS [ S 11128 (o b = o ) AINT 828 | |\ pear OUT INJ2 |E26 OUT INJ2 6 ves 1L A
| o olulal |= I A & oon |, |=|=|z|Z| 0| wle]=|0 AINT6 ___S31 | .\~ - [ E£29_OUT_INJ3 7 >
spiz sckfI%  swo vas 33 8 B35 [Py 31313[3/28l8|S 31813(313| 3|5 155(3 (5 ANg 523 | IN-RES2 SUT-IN "E30_ouT N rio7__ 1 ﬁﬂfi
LI - - E3L_OUT _INJS ! 10 AIN4
100 [ B3 [ OUT_INJ5 o2 OUT INS
AIN9 520 - E32_OUT _INJG ad 9
32 sl o Pt o P O O 5 o e e e R aly=lels AINTO o1 ] IN-MAPL OUT_IN6  —E33— 50T N7 i 8
| - — | | A | | | A ] ] |- | | | Al || = + IN MAP2 OouT INJ7 —m—m—m—— = —
AINI5 S22 — - E34_OUT _INJ8 v
L1 ! L 11 L1 ! . IN_MAP3 OUT_INJg p—= o1 o8 !
oz momoo o N~ © W< M0 awn tTONdoor© [ag2} wYoNdoNdow s - -
g9, RO 5 2RRRES g? ICRCRCRCRTR g% EEEEEESQSE‘? AINZ3 524 |\ Auxt OUT pwm1 27 OUT PWML A2 i < MCRG00T
GN5 1 = a aoaaa aoaaa AIN21 S25 El4 OUT PWM2 R108
PE2 F40x IN_AUX2 OUT PWM2 —= < L y
GN4 2 a) AIN22___S26 EI5_OUT PWM3 ! NDA GNDA !
PE3 &  have IN_AUX3 OUT_PWM3 —= It
GN3 3 AIN20___S27 EI6 OUT PWM4 47k 1 _Al0
PE4 IN_AUX4 OUT PWM4 —= 2 |
GN2 7 EL7_OUT PWM5 U104 |
GNS | AINL S8 OUT_PWMS5  —E15—50T pwMe :
PE6 IN_SENS1 OUT_PWM6 —= 2 |
AN S9 | IN_SENS2 OUT PwM7 —EL3 OUT PWM? > = |
VBAT 6 | vgaT AIN3 SI0 | |N"SENSs OUT PwMs _E28_OUT PWM8 1 A9
AINA ST - - AIN10 c112 3 R7 W |
va3 ESERSS oUT 101 _E8_OUT 0L oo A - .
Y101__IGN1 7 | bcas VDD 08 T | C113 || AING S12_| |\ kNOCK oUT 02 E12 OUT 102 ﬁb_ 14 47K
S2H68IKhiZ 8 | pcla/oscaz_IN VSS LO0S VIBN ST yigN OUT |03 |E8_OUT 103 VSIR - vdd 13] Re4
1 9 - c114 - E23_OUT 104 12 AINS
f{ | PC15/05C32_OUT VCAP o I DINL s3 OUTII04 —£2—5—r— Ao
: ' IN_D1 OUT_I05
cl C116 105 SWDIO DIN2 54 -~ - E9__OUT_I06 e 11
120 12p PA1S —754Usep DIN3 | Lz OUT_I06  —E5T5uT 107 R74 [7 Vss ‘_[>GNDA
PA12 53— UsBM DIN4 o0 A OUT 107 —E55OuT 108 RI N
= = PALL —55—UsBID MI0TA | U OUT_I08 —E31—5GT 109 — R8 4 10 AIN7
= = PA10 | El SPIL SCK OUT 109 f—r—e= 20 L X0
bag [10L _OUT 102 SPIL_SCK —E>—=5rvris5 Modulemeu/06 | )T To10 |_EL0_OUT 1010 _ A8 ! 9
100 __OUT I012 SPIL_MISO | ~ E20_OUT IO11 ! 3
Board I PAS | E3__SPIL_MOSI OUT 1011 =22 - =O
5R13310 | oo bcy %2 OUT_PWM5 SPIL_MOSI S —=5r7¢s7 OUT 012 |_EL3 OUT 1012 !
[ |—|Rl34 | oo beg %8 OUT_PWM4 SPIL_CS1 —Ee—=51Ca5 oUT lol3 |_E24_OUT I013 !
1 2 | bep pey |97 OUT_PWM3 SPI1_CS2 | - Hig MCP6004
€133 Al 13 96 OUT_PWM2 Module:meu/0.6 ! R110
1u 7 i U105 783 V330118 : GNDA GNDA !
L 15 | pFs SUNRARIERAE VDD33USB / VDD —& I P12 sck LN20_SPI2 SCK LK U106 lgALD
= = VSS | = 21_SPI2_MISO T
C119 16 100n SPI2_MISO T
IRV £ 22_SPI2_MOSI |
'|| 7 vob pGg |93 = OUT INJ2 SPI2_MOSI —55—255-C5 1 _ |
oy |2 OUT_INJL SPI2_CS i ] A8
A4 100n V33 18 | oo T ED OUT_I013 AIN15 C120 3 R9_W |
A6 19 90 OUT_104 i
A8 Lo A Py 89 __outios o SPI3 SCK GNDA - 14 K
AT 21 88 OUT_I07 SPI3_SCK | 512 T13] R114
PF9 PG3 | N10_SPI3_MISO vV - vdd
AlG 22 [N Lo OUT_I011 SPI3_MISO T =55 OST 12 AIN16
. s pois (6 —QUTAT | sz ot | S w8 .
il 5~ PHO/OSC_IN PDU4 2 — 7 Vss ‘—DGNDA
PH1/0SC_OUT 84 R112 @
NReset % | \rst 2 a3 : I _N\§|3—3 T R1L 4 10 AN
100n CAN_VIO A6 [
A9 2% pco PD13 22 = OUT FWM1 CAN_RX —E—CAi | 8
ALO 27 81 OUT_PWM8 CAN_TX | ! =
AlLL 28] ~¢! PD12 5 —5UT N3 I
Al 29 ] PC2.C PDIL —6—0UT N4 I2c_spA |-N18 12C SDA A2 [T MCP6004
PC3 C PD10 _ N19 I2C_SCL VCC  M101D !
Cizz V33 PDg 18 OUT_INJS 12C_SCL | - N24 NReset R113
, | .100n 30 VDD PD8 | 77 F40x does not ) V5 nReset ™N28 BOOTO i GNDA GNDA |
31 76 < SPI2_ MO have UARTS IGN_V5 BOOTO =220 47 1 A17
R1145NDA VSSA PB15 N5 UART8 RX - : |
47 32 | VREF+ pB14 L2 SPI2 MISO UARTE_RX R —UARTS TX 16 N17 VBAT g108 '
v3sal 124 33 | (o' pp13 4 SPI2_SCK UARTB_TX | Va3l Va3 VBAT |—— 2R I
I P
GNDAK l_”_100n o 12 2 SPI2 CS N7 _UART2 RX ICHAMES 2 105 L 4@ !
34 | pag 3 UARTZ_RX R UART2 TX s33 101 {73106 2 lg ALl
AlL2 35 o UART2_TX V5A| V5A 102 AIN17 3 R12 !
AL 36| pas < 30 USBP 22 eNDA 103 —N1e—io% s i ek
o USB1P 3T USEM GND 104 ﬁb_ 14 47K
T N M S 98 Useiip FBZUB0— ot VodieTes iz g VR v —
D103 £ ©g I<<<O0mmmL 290 Irroomdd ¢0 WiNLiimm 99 VBUS n AIN11 5
L RI6 | co - - — — SWOLK |_N25 sweLk — 1l A2 R12 4[5 Vss | GNDA
) 1 2 S el 8 e S R 1 e e o et e S 1 S swpio N6 SWDIO U107 R1LT '—‘J L ?E—
HE&RED-S%& Vi3 . vhs| el adeol < SWO | R1IE 1 + 1 H ! | R18 4 10 AIN13
alala - | —— Al4 ]! 9
A, = '5 = wfm|m|m Module:mcu/0.6 GNDA | 2 ‘l:l‘ A6 I 3
7 Ru9 LEDD = o I P Sl B O R £ B B T1A23 _AIN24 3 SNDA i - -8
al (2 3|2 < e U109 i Ci23 I
C130) Z/100n Z|Z [)fa) : H H !
0 7= D[P | - 4
LED-GREEN0603 w| 1000 ~|F|o|o|w|afem]< = =S ! el AlL3 [T MCP6004
D105 ! — 4| 2[<9|q|aaala] wD — DD Al o] oo 9| O] 1 ] Xn 4 | dd 3] 4.7k i
P < = <|>|<|<|<|<|<|<|] a|o = 0|0 2] la] [af fa] [ [ R T A20 GN Vi > AING i C132
7 R12 . . A AIN23  c135 3 I DINS 5 et EhTeR 4| I
LED3 A20-A23 are duplicated for D5isdigital-only on F429! (EINT11) 5 1 4.7k X0 |
*VIGN input is unprotected! *A20-A22 are duplicated for COMP1/2 GNDA N . 7 Vss DGNDA «~ 18p
LED-BLUE D03 e = i R115 = 1
oL nRes4e‘|:|—|v33 1C SOA RIZ o oL V&R 2 AIN20 T 10 AINIO =
7 R e vas— }——=—>— v33|—|:|— AIN21 D5 9 - Z -
(O]
- BOOTO . R125 ‘; Vss ‘LDGNDA L H _ -8 X1 | I
LED-YELLBW-0603 BOOTL =4 BOOT1 DIN4 @ |
| B
V5A - ULLIXCOZ206P332VR V33A R 2 e - 10 AIN22 gl H MCPE00a 18p
Lilw our | V33 I 810 F101 & 3 9
. 0k| L(/Xf)ﬂ DIN2 8 -I: GNDA
e i SMD1206B035TH16 |10 1 a0 : 47k Tite: Hellen-One MCU144 rusEF1 EMS rusE~|
c B5819W = 47u 100n __ DIN1 - . : et Hellen-One Platform O
______ MCP6004 Size: A3| Author: andreika Revision: 0.6 https-//rusefi.com/shellend/
= = 4.7k CNOA Date: 17.01.2022 Sheet 1 of 1
4.7u GND GNDA  GNDA  GNDA
1 ‘ 3 5 ‘ 6 ‘ 7




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




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




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

	C411
	C411-1
	C411-2

	C412
	C412-1
	C412-2

	C413
	C413-1
	C413-2

	D410
	D410-1
	D410-2

	D411
	D411-1
	D411-2
	D411-3

	D412
	D412-1
	D412-2

	D413
	D413-1
	D413-2

	D414
	D414-1
	D414-2

	D416
	D416-1
	D416-2

	D417
	D417-1
	D417-2

	D418
	D418-1
	D418-2

	F410
	F410-1
	F410-2

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

	R410
	R410-1
	R410-2

	R411
	R411-1
	R411-2

	R413
	R413-1
	R413-2

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


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


	IN_VIGN
	Pins
	D417-2
	M410-V3
	R411-1

	NetLabels
	IN_VIGN
	IN_VIGN


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


	NetD411_1
	Pins
	D411-1


	NetD411_2
	Pins
	D411-2
	D412-2
	R410-2


	NetD416_2
	Pins
	D416-2
	F410-2


	NetU410_4
	Pins
	U410-4


	V5
	Pins
	D413-2
	M410-E1


	V12
	Pins
	D416-1
	D417-1
	M410-V1


	V12_PERM
	Pins
	M410-V4
	R410-1


	V12_RAW
	Pins
	D418-1
	F410-1
	M410-E2


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

	NetLabels
	VBAT
	VBAT
	VBAT


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

	NetLabels
	VIGN
	VIGN





	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





	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





	input-schematic("All Documents",Physical)
	hellen1-input.SchDoc(hellen1-input)
	Components
	C200
	C200-1
	C200-2

	C201
	C201-1
	C201-2

	C202
	C202-1
	C202-2

	C203
	C203-1
	C203-2

	C204
	C204-1
	C204-2

	C205
	C205-1
	C205-2

	C206
	C206-1
	C206-2

	C207
	C207-1
	C207-2

	C208
	C208-1
	C208-2

	C209
	C209-1
	C209-2

	C210
	C210-1
	C210-2

	C211
	C211-1
	C211-2

	C212
	C212-1
	C212-2

	C213
	C213-1
	C213-2

	C214
	C214-1
	C214-2

	C215
	C215-1
	C215-2

	C216
	C216-1
	C216-2

	C217
	C217-1
	C217-2

	C218
	C218-1
	C218-2

	C219
	C219-1
	C219-2

	C220
	C220-1
	C220-2

	C221
	C221-1
	C221-2

	C222
	C222-1
	C222-2

	C223
	C223-1
	C223-2

	C224
	C224-1
	C224-2

	C225
	C225-1
	C225-2

	C226
	C226-1
	C226-2

	C227
	C227-1
	C227-2

	C228
	C228-1
	C228-2

	C229
	C229-1
	C229-2

	D200
	D200-1
	D200-2
	D200-3
	D200-4
	D200-5
	D200-6

	D201
	D201-1
	D201-2
	D201-3
	D201-4
	D201-5
	D201-6

	D202
	D202-1
	D202-2
	D202-3
	D202-4
	D202-5
	D202-6

	D203
	D203-1
	D203-2
	D203-3
	D203-4
	D203-5
	D203-6

	D204
	D204-1
	D204-2
	D204-3
	D204-4
	D204-5
	D204-6

	D205
	D205-1
	D205-2
	D205-3
	D205-4
	D205-5
	D205-6

	D206
	D206-1
	D206-2

	M200A
	M200-N3
	M200-N4
	M200-N5
	M200-N6
	M200-N7
	M200-N8
	M200-N9
	M200-N10
	M200-N11
	M200-N12
	M200-N13
	M200-N14
	M200-N15
	M200-N16
	M200-N17
	M200-N18
	M200-N19
	M200-N20
	M200-N21
	M200-N22
	M200-N23
	M200-N24
	M200-N25
	M200-N26

	M200B
	M200-E1
	M200-E2
	M200-E3
	M200-E4
	M200-E5
	M200-J1
	M200-J2
	M200-N1
	M200-N2
	M200-S13
	M200-S14

	M200C
	M200-S1
	M200-S2
	M200-S3
	M200-S4
	M200-S5
	M200-S6
	M200-S7
	M200-S8
	M200-S9
	M200-S10
	M200-S11
	M200-S12
	M200-S15
	M200-S16
	M200-S17
	M200-S18
	M200-S19
	M200-S20
	M200-S21
	M200-S22
	M200-S23
	M200-S24
	M200-S25
	M200-S26

	M200D
	M200-J3
	M200-J4
	M200-J5
	M200-J6
	M200-J7
	M200-J8
	M200-J9
	M200-J10
	M200-J11
	M200-J12
	M200-J13
	M200-J14
	M200-J15
	M200-J16
	M200-J17
	M200-J18
	M200-J19
	M200-J20
	M200-J21
	M200-J22
	M200-J23
	M200-J24
	M200-J25
	M200-J26

	P200
	P200-1

	P201
	P201-1

	R200
	R200-1
	R200-2
	R200-3
	R200-4
	R200-5
	R200-6
	R200-7
	R200-8

	R201
	R201-1
	R201-2
	R201-3
	R201-4
	R201-5
	R201-6
	R201-7
	R201-8

	R202
	R202-1
	R202-2
	R202-3
	R202-4
	R202-5
	R202-6
	R202-7
	R202-8

	R203
	R203-1
	R203-2
	R203-3
	R203-4
	R203-5
	R203-6
	R203-7
	R203-8

	R204
	R204-1
	R204-2
	R204-3
	R204-4
	R204-5
	R204-6
	R204-7
	R204-8

	R205
	R205-1
	R205-2
	R205-3
	R205-4
	R205-5
	R205-6
	R205-7
	R205-8

	R206
	R206-1
	R206-2
	R206-3
	R206-4
	R206-5
	R206-6
	R206-7
	R206-8

	R207
	R207-1
	R207-2
	R207-3
	R207-4
	R207-5
	R207-6
	R207-7
	R207-8

	R208
	R208-1
	R208-2
	R208-3
	R208-4
	R208-5
	R208-6
	R208-7
	R208-8

	R209
	R209-1
	R209-2
	R209-3
	R209-4
	R209-5
	R209-6
	R209-7
	R209-8

	R210
	R210-1
	R210-2
	R210-3
	R210-4
	R210-5
	R210-6
	R210-7
	R210-8

	R211
	R211-1
	R211-2
	R211-3
	R211-4
	R211-5
	R211-6
	R211-7
	R211-8

	R212
	R212-1
	R212-2

	R213
	R213-1
	R213-2

	R214
	R214-1
	R214-2

	R215
	R215-1
	R215-2

	R216
	R216-1
	R216-2


	Nets
	AUX1
	Pins
	C219-2
	D204-3
	M200-N10
	R204-5

	NetLabels
	AUX1
	AUX1


	AUX2
	Pins
	C218-2
	D204-1
	M200-N9
	R204-6

	NetLabels
	AUX2
	AUX2


	AUX3
	Pins
	C217-2
	D204-4
	M200-N8
	R204-7

	NetLabels
	AUX3
	AUX3


	AUX4
	Pins
	C216-2
	D204-6
	M200-N7
	R204-8

	NetLabels
	AUX4
	AUX4


	CAM
	Pins
	C200-2
	D200-6
	M200-N19
	R200-8

	NetLabels
	CAM
	CAM


	CLT
	Pins
	C205-2
	D201-4
	M200-N16
	R201-7

	NetLabels
	CLT
	CLT


	CRANK
	Pins
	C202-2
	D200-1
	M200-N21
	R200-6

	NetLabels
	CRANK
	CRANK


	GND
	Pins
	C224-2
	D200-2
	D201-2
	D202-2
	D203-2
	D204-2
	D205-2
	M200-E1


	GNDA
	Pins
	C200-1
	C201-1
	C202-1
	C203-1
	C204-1
	C205-1
	C206-1
	C207-1
	C208-1
	C209-1
	C210-1
	C211-1
	C212-1
	C213-1
	C214-1
	C215-1
	C216-1
	C217-1
	C218-1
	C219-1
	C220-1
	C221-1
	C222-1
	C223-1
	C225-2
	C226-2
	C227-2
	C228-2
	C229-2
	D206-2
	M200-J2
	M200-N2
	R214-1
	R215-1


	IAT
	Pins
	C204-2
	D201-6
	M200-N15
	R201-8

	NetLabels
	IAT
	IAT


	IN_AUX1
	Pins
	M200-S17
	R204-4
	R210-5

	NetLabels
	IN_AUX1
	IN_AUX1


	IN_AUX2
	Pins
	M200-S18
	R204-3
	R210-6

	NetLabels
	IN_AUX2
	IN_AUX2


	IN_AUX3
	Pins
	M200-S20
	R204-2
	R210-7

	NetLabels
	IN_AUX3
	IN_AUX3


	IN_AUX4
	Pins
	M200-S21
	R204-1
	R210-8

	NetLabels
	IN_AUX4
	IN_AUX4


	IN_CAM
	Pins
	M200-S5
	R200-1
	R207-6

	NetLabels
	IN_CAM
	IN_CAM


	IN_CLT
	Pins
	M200-S15
	R201-2
	R207-7

	NetLabels
	IN_CLT
	IN_CLT


	IN_CRANK
	Pins
	M200-S8
	R200-3
	R206-6
	R216-2

	NetLabels
	IN_CRANK
	IN_CRANK
	IN_CRANK


	IN_IAT
	Pins
	M200-S16
	R201-1
	R207-8

	NetLabels
	IN_IAT
	IN_IAT


	IN_KNOCK
	Pins
	M200-S7
	R200-4
	R206-5

	NetLabels
	IN_KNOCK
	IN_KNOCK


	IN_MAP1
	Pins
	M200-S11
	R202-4
	R208-5

	NetLabels
	IN_MAP1
	IN_MAP1


	IN_MAP2
	Pins
	M200-S12
	R202-3
	R208-6

	NetLabels
	IN_MAP2
	IN_MAP2


	IN_MAP3
	Pins
	M200-S19
	R202-2
	R208-7

	NetLabels
	IN_MAP3
	IN_MAP3


	IN_O2S
	Pins
	M200-E4
	M200-S9
	R201-4
	R206-7

	NetLabels
	IN_O2S
	IN_O2S
	IN_O2S


	IN_O2S2
	Pins
	M200-E3
	M200-S25
	R203-2
	R209-7

	NetLabels
	IN_O2S2
	IN_O2S2
	IN_O2S2


	IN_PPS
	Pins
	M200-S24
	R203-3
	R209-6

	NetLabels
	IN_PPS
	IN_PPS


	IN_RES1
	Pins
	M200-S23
	R203-4
	R209-5

	NetLabels
	IN_RES1
	IN_RES1


	IN_RES2
	Pins
	M200-S26
	R203-1
	R209-8

	NetLabels
	IN_RES2
	IN_RES2


	IN_RES3
	Pins
	M200-S22
	R202-1
	R208-8

	NetLabels
	IN_RES3
	IN_RES3


	IN_SENS1
	Pins
	M200-S1
	R205-4
	R211-5

	NetLabels
	IN_SENS1
	IN_SENS1


	IN_SENS2
	Pins
	M200-S2
	R205-3
	R211-6

	NetLabels
	IN_SENS2
	IN_SENS2


	IN_SENS3
	Pins
	M200-S3
	R205-2
	R211-7

	NetLabels
	IN_SENS3
	IN_SENS3


	IN_SENS4
	Pins
	M200-S4
	R205-1
	R211-8

	NetLabels
	IN_SENS4
	IN_SENS4


	IN_TPS
	Pins
	M200-S10
	R201-3
	R206-8

	NetLabels
	IN_TPS
	IN_TPS


	IN_VSS
	Pins
	M200-S6
	R200-2
	R207-5

	NetLabels
	IN_VSS
	IN_VSS


	KNOCK
	Pins
	C203-2
	D200-3
	M200-N22
	R200-5

	NetLabels
	KNOCK
	KNOCK


	MAP1
	Pins
	C211-2
	D202-3
	M200-N14
	R202-5

	NetLabels
	MAP1
	MAP1


	MAP2
	Pins
	C210-2
	D202-1
	M200-N13
	R202-6

	NetLabels
	MAP2
	MAP2


	MAP3
	Pins
	C209-2
	D202-4
	M200-N12
	R202-7

	NetLabels
	MAP3
	MAP3


	O2S
	Pins
	C207-2
	D201-3
	M200-N18
	R201-5

	NetLabels
	O2S
	O2S


	O2S2
	Pins
	C213-2
	D203-4
	M200-N4
	R203-7

	NetLabels
	O2S2
	O2S2


	PPS
	Pins
	C214-2
	D203-1
	M200-N5
	R203-6

	NetLabels
	PPS
	PPS


	PULL_AUX1
	Pins
	M200-J10
	R210-4

	NetLabels
	PULL_AUX1
	PULL_AUX1


	PULL_AUX2
	Pins
	M200-J9
	R210-3

	NetLabels
	PULL_AUX2
	PULL_AUX2


	PULL_AUX3
	Pins
	M200-J8
	R210-2

	NetLabels
	PULL_AUX3
	PULL_AUX3


	PULL_AUX4
	Pins
	M200-J7
	R210-1

	NetLabels
	PULL_AUX4
	PULL_AUX4


	PULL_CAM
	Pins
	M200-J17
	R207-3

	NetLabels
	PULL_CAM
	PULL_CAM


	PULL_CLT
	Pins
	M200-J16
	R207-2

	NetLabels
	PULL_CLT
	PULL_CLT


	PULL_CRANK
	Pins
	M200-J21
	R206-3

	NetLabels
	PULL_CRANK
	PULL_CRANK


	PULL_IAT
	Pins
	M200-J15
	R207-1

	NetLabels
	PULL_IAT
	PULL_IAT


	PULL_KNOCK
	Pins
	M200-J22
	R206-4

	NetLabels
	PULL_KNOCK
	PULL_KNOCK


	PULL_MAP1
	Pins
	M200-J14
	R208-4

	NetLabels
	PULL_MAP1
	PULL_MAP1


	PULL_MAP2
	Pins
	M200-J13
	R208-3

	NetLabels
	PULL_MAP2
	PULL_MAP2


	PULL_MAP3
	Pins
	M200-J12
	R208-2

	NetLabels
	PULL_MAP3
	PULL_MAP3


	PULL_O2S
	Pins
	M200-J20
	R206-2

	NetLabels
	PULL_O2S
	PULL_O2S


	PULL_O2S2
	Pins
	M200-J4
	R209-2

	NetLabels
	PULL_O2S2
	PULL_O2S2


	PULL_PPS
	Pins
	M200-J5
	R209-3

	NetLabels
	PULL_PPS
	PULL_PPS


	PULL_RES1
	Pins
	M200-J6
	R209-4

	NetLabels
	PULL_RES1
	PULL_RES1


	PULL_RES2
	Pins
	M200-J3
	R209-1

	NetLabels
	PULL_RES2
	PULL_RES2


	PULL_RES3
	Pins
	M200-J11
	R208-1

	NetLabels
	PULL_RES3
	PULL_RES3


	PULL_SENS1
	Pins
	M200-J26
	R211-4

	NetLabels
	PULL_SENS1
	PULL_SENS1


	PULL_SENS2
	Pins
	M200-J25
	R211-3

	NetLabels
	PULL_SENS2
	PULL_SENS2


	PULL_SENS3
	Pins
	M200-J24
	R211-2

	NetLabels
	PULL_SENS3
	PULL_SENS3


	PULL_SENS4
	Pins
	M200-J23
	R211-1

	NetLabels
	PULL_SENS4
	PULL_SENS4


	PULL_TPS
	Pins
	M200-J19
	R206-1

	NetLabels
	PULL_TPS
	PULL_TPS


	PULL_VSS
	Pins
	M200-J18
	R207-4

	NetLabels
	PULL_VSS
	PULL_VSS


	RES1
	Pins
	C215-2
	D203-3
	M200-N6
	R203-5

	NetLabels
	RES1
	RES1


	RES2
	Pins
	C212-2
	D203-6
	M200-N3
	R203-8

	NetLabels
	RES2
	RES2


	RES3
	Pins
	C208-2
	D202-6
	M200-N11
	R202-8

	NetLabels
	RES3
	RES3


	SENS1
	Pins
	C223-2
	D205-3
	M200-N26
	R205-5

	NetLabels
	SENS1
	SENS1


	SENS2
	Pins
	C222-2
	D205-1
	M200-N25
	R205-6

	NetLabels
	SENS2
	SENS2


	SENS3
	Pins
	C221-2
	D205-4
	M200-N24
	R205-7

	NetLabels
	SENS3
	SENS3


	SENS4
	Pins
	C220-2
	D205-6
	M200-N23
	R205-8

	NetLabels
	SENS4
	SENS4


	TPS
	Pins
	C206-2
	D201-1
	M200-N17
	R201-6

	NetLabels
	TPS
	TPS


	V5
	Pins
	C224-1
	D200-5
	D201-5
	D202-5
	D203-5
	D204-5
	D205-5
	M200-E2


	V5A
	Pins
	C225-1
	C226-1
	D206-1
	M200-E5
	M200-J1
	M200-N1
	R212-2
	R213-2
	R216-1


	VREF1
	Pins
	C227-1
	C228-1
	M200-S14
	P200-1
	R212-1
	R214-2

	NetLabels
	VREF1
	VREF1


	VREF2
	Pins
	C229-1
	M200-S13
	P201-1
	R213-1
	R215-2

	NetLabels
	VREF2
	VREF2


	VSS
	Pins
	C201-2
	D200-4
	M200-N20
	R200-7

	NetLabels
	VSS
	VSS





	mcu144-schematic("All Documents",Physical)
	hellen1-mcu144.SchDoc(hellen1-mcu144)
	Components
	C101
	C101-1
	C101-2

	C102
	C102-1
	C102-2

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C105
	C105-1
	C105-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C108
	C108-1
	C108-2

	C109
	C109-1
	C109-2

	C110
	C110-1
	C110-2

	C112
	C112-1
	C112-2

	C113
	C113-1
	C113-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C116
	C116-1
	C116-2

	C118
	C118-1
	C118-2

	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C121
	C121-1
	C121-2

	C122
	C122-1
	C122-2

	C123
	C123-1
	C123-2

	C124
	C124-1
	C124-2

	C126
	C126-1
	C126-2

	C127
	C127-1
	C127-2

	C128
	C128-1
	C128-2

	C129
	C129-1
	C129-2

	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C132
	C132-1
	C132-2

	C133
	C133-1
	C133-2

	C135
	C135-1
	C135-2

	C136
	C136-1
	C136-2

	C137
	C137-1
	C137-2

	C138
	C138-1
	C138-2

	C139
	C139-1
	C139-2

	C140
	C140-1
	C140-2

	D101
	D101-1
	D101-2

	D102
	D102-1
	D102-2
	D102-3
	D102-4
	D102-5
	D102-6

	D103
	D103-1
	D103-2

	D104
	D104-1
	D104-2

	D105
	D105-1
	D105-2

	D106
	D106-1
	D106-2

	D107
	D107-1
	D107-2

	F101
	F101-1
	F101-2

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

	J102
	J102-1
	J102-2

	M101A
	M101-E1
	M101-E2
	M101-E3
	M101-E4
	M101-E5
	M101-N1
	M101-N2
	M101-N3
	M101-N4
	M101-N5
	M101-N6
	M101-N7
	M101-N8
	M101-N9
	M101-N10
	M101-N11
	M101-N18
	M101-N19
	M101-N20
	M101-N21
	M101-N22
	M101-N23
	M101-N25
	M101-N26
	M101-N27
	M101-N29
	M101-N30
	M101-N31
	M101-N32

	M101B
	M101-E6
	M101-E7
	M101-E8
	M101-E9
	M101-E10
	M101-E11
	M101-E12
	M101-E13
	M101-E14
	M101-E15
	M101-E16
	M101-E17
	M101-E18
	M101-E19
	M101-E20
	M101-E21
	M101-E22
	M101-E23
	M101-E24
	M101-E25
	M101-E26
	M101-E27
	M101-E28
	M101-E29
	M101-E30
	M101-E31
	M101-E32
	M101-E33
	M101-E34
	M101-W1
	M101-W2
	M101-W3
	M101-W4
	M101-W5
	M101-W6
	M101-W7
	M101-W8

	M101C
	M101-S3
	M101-S4
	M101-S5
	M101-S6
	M101-S7
	M101-S8
	M101-S9
	M101-S10
	M101-S11
	M101-S12
	M101-S13
	M101-S14
	M101-S15
	M101-S16
	M101-S17
	M101-S18
	M101-S19
	M101-S20
	M101-S21
	M101-S22
	M101-S23
	M101-S24
	M101-S25
	M101-S26
	M101-S27
	M101-S28
	M101-S29
	M101-S30
	M101-S31

	M101D
	M101-N12
	M101-N13
	M101-N14
	M101-N15
	M101-N16
	M101-N17
	M101-N24
	M101-N28
	M101-S1
	M101-S2
	M101-S32
	M101-S33
	M101-W9
	M101-W10

	R101
	R101-1
	R101-2
	R101-3
	R101-4
	R101-5
	R101-6
	R101-7
	R101-8

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R107
	R107-1
	R107-2
	R107-3
	R107-4
	R107-5
	R107-6
	R107-7
	R107-8

	R108
	R108-1
	R108-2
	R108-3
	R108-4
	R108-5
	R108-6
	R108-7
	R108-8

	R109
	R109-1
	R109-2
	R109-3
	R109-4
	R109-5
	R109-6
	R109-7
	R109-8

	R110
	R110-1
	R110-2
	R110-3
	R110-4
	R110-5
	R110-6
	R110-7
	R110-8

	R111
	R111-1
	R111-2
	R111-3
	R111-4
	R111-5
	R111-6
	R111-7
	R111-8

	R112
	R112-1
	R112-2
	R112-3
	R112-4
	R112-5
	R112-6
	R112-7
	R112-8

	R113
	R113-1
	R113-2
	R113-3
	R113-4
	R113-5
	R113-6
	R113-7
	R113-8

	R114
	R114-1
	R114-2

	R115
	R115-1
	R115-2
	R115-3
	R115-4
	R115-5
	R115-6
	R115-7
	R115-8

	R116
	R116-1
	R116-2

	R117
	R117-1
	R117-2
	R117-3
	R117-4
	R117-5
	R117-6
	R117-7
	R117-8

	R118
	R118-1
	R118-2
	R118-3
	R118-4
	R118-5
	R118-6
	R118-7
	R118-8

	R119
	R119-1
	R119-2

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

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

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

	R127
	R127-1
	R127-2

	R128
	R128-1
	R128-2

	R129
	R129-1
	R129-2
	R129-3
	R129-4
	R129-5
	R129-6
	R129-7
	R129-8

	R130
	R130-1
	R130-2
	R130-3
	R130-4
	R130-5
	R130-6
	R130-7
	R130-8

	R131
	R131-1
	R131-2

	R132
	R132-1
	R132-2

	R133
	R133-1
	R133-2

	R134
	R134-1
	R134-2

	U101
	U101-1
	U101-2
	U101-3

	U102
	U102-1
	U102-2
	U102-3
	U102-4
	U102-5
	U102-6
	U102-7
	U102-8
	U102-9
	U102-10
	U102-11
	U102-12
	U102-13
	U102-14

	U103
	U103-1
	U103-2
	U103-3

	U104
	U104-1
	U104-2
	U104-3
	U104-4
	U104-5
	U104-6
	U104-7
	U104-8
	U104-9
	U104-10
	U104-11
	U104-12
	U104-13
	U104-14

	U105
	U105-1
	U105-2
	U105-3
	U105-4
	U105-5
	U105-6
	U105-7
	U105-8
	U105-9
	U105-10
	U105-11
	U105-12
	U105-13
	U105-14
	U105-15
	U105-16
	U105-17
	U105-18
	U105-19
	U105-20
	U105-21
	U105-22
	U105-23
	U105-24
	U105-25
	U105-26
	U105-27
	U105-28
	U105-29
	U105-30
	U105-31
	U105-32
	U105-33
	U105-34
	U105-35
	U105-36
	U105-37
	U105-38
	U105-39
	U105-40
	U105-41
	U105-42
	U105-43
	U105-44
	U105-45
	U105-46
	U105-47
	U105-48
	U105-49
	U105-50
	U105-51
	U105-52
	U105-53
	U105-54
	U105-55
	U105-56
	U105-57
	U105-58
	U105-59
	U105-60
	U105-61
	U105-62
	U105-63
	U105-64
	U105-65
	U105-66
	U105-67
	U105-68
	U105-69
	U105-70
	U105-71
	U105-72
	U105-73
	U105-74
	U105-75
	U105-76
	U105-77
	U105-78
	U105-79
	U105-80
	U105-81
	U105-82
	U105-83
	U105-84
	U105-85
	U105-86
	U105-87
	U105-88
	U105-89
	U105-90
	U105-91
	U105-92
	U105-93
	U105-94
	U105-95
	U105-96
	U105-97
	U105-98
	U105-99
	U105-100
	U105-101
	U105-102
	U105-103
	U105-104
	U105-105
	U105-106
	U105-107
	U105-108
	U105-109
	U105-110
	U105-111
	U105-112
	U105-113
	U105-114
	U105-115
	U105-116
	U105-117
	U105-118
	U105-119
	U105-120
	U105-121
	U105-122
	U105-123
	U105-124
	U105-125
	U105-126
	U105-127
	U105-128
	U105-129
	U105-130
	U105-131
	U105-132
	U105-133
	U105-134
	U105-135
	U105-136
	U105-137
	U105-138
	U105-139
	U105-140
	U105-141
	U105-142
	U105-143
	U105-144

	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
	U106-13
	U106-14

	U107
	U107-1
	U107-2
	U107-3
	U107-4
	U107-5
	U107-6
	U107-7
	U107-8
	U107-9
	U107-10
	U107-11
	U107-12
	U107-13
	U107-14

	U108
	U108-1
	U108-2
	U108-3
	U108-4
	U108-5
	U108-6
	U108-7
	U108-8
	U108-9
	U108-10
	U108-11
	U108-12
	U108-13
	U108-14

	U109
	U109-1
	U109-2
	U109-3
	U109-4
	U109-5
	U109-6
	U109-7
	U109-8
	U109-9
	U109-10
	U109-11
	U109-12
	U109-13
	U109-14

	U111
	U111-1
	U111-2
	U111-3

	Y101
	Y101-1
	Y101-2
	Y101-3

	Y102
	Y102-1
	Y102-2
	Y102-3


	Nets
	A1
	Pins
	R101-7
	R101-8
	U105-13

	NetLabels
	A1
	A1


	A2
	Pins
	R107-7
	R107-8
	U105-14

	NetLabels
	A2
	A2


	A3
	Pins
	R101-5
	R101-6
	U105-15

	NetLabels
	A3
	A3


	A4
	Pins
	R107-5
	R107-6
	U105-18

	NetLabels
	A4
	A4


	A6
	Pins
	R111-5
	R111-6
	U105-19

	NetLabels
	A6
	A6


	A7
	Pins
	R109-7
	R109-8
	U105-21

	NetLabels
	A7
	A7


	A8
	Pins
	R109-5
	R109-6
	U105-20

	NetLabels
	A8
	A8


	A9
	Pins
	R108-5
	R108-6
	U105-26

	NetLabels
	A9
	A9


	A10
	Pins
	R108-7
	R108-8
	U105-27

	NetLabels
	A10
	A10


	A11
	Pins
	R113-5
	R113-6
	U105-28

	NetLabels
	A11
	A11


	A12
	Pins
	R112-7
	R112-8
	U105-35

	NetLabels
	A12
	A12


	A13
	Pins
	R117-7
	R117-8
	U105-34

	NetLabels
	A13
	A13


	A14
	Pins
	R117-5
	R117-6
	U105-29

	NetLabels
	A14
	A14


	A15
	Pins
	R110-7
	R110-8
	U105-36

	NetLabels
	A15
	A15


	A16
	Pins
	R112-5
	R112-6
	U105-22

	NetLabels
	A16
	A16


	A17
	Pins
	R113-7
	R113-8
	U105-40

	NetLabels
	A17
	A17


	A18
	Pins
	R110-5
	R110-6
	U105-37

	NetLabels
	A18
	A18


	A19
	Pins
	R115-7
	R115-8
	U105-42

	NetLabels
	A19
	A19


	A20
	Pins
	R118-5
	R118-6
	U105-43
	U105-64

	NetLabels
	A20
	A20
	A20


	A21
	Pins
	R126-5
	R126-6
	U105-44
	U105-60

	NetLabels
	A21
	A21
	A21


	A22
	Pins
	R126-7
	R126-8
	R131-2
	U105-45

	NetLabels
	A22
	A22
	A22


	A23
	Pins
	R118-7
	R118-8
	U105-46

	NetLabels
	A23
	A23


	A24
	Pins
	R111-7
	R111-8
	R132-1
	U105-47

	NetLabels
	A24
	A24


	AIN1
	Pins
	M101-S8
	U102-3

	NetLabels
	AIN1
	AIN1


	AIN2
	Pins
	M101-S9
	U102-5

	NetLabels
	AIN2
	AIN2


	AIN3
	Pins
	M101-S10
	U102-12

	NetLabels
	AIN3
	AIN3


	AIN4
	Pins
	M101-S11
	U102-10

	NetLabels
	AIN4
	AIN4


	AIN6
	Pins
	M101-S12
	U107-12

	NetLabels
	AIN6
	AIN6


	AIN7
	Pins
	M101-S28
	U104-10

	NetLabels
	AIN7
	AIN7


	AIN8
	Pins
	M101-S23
	U104-12

	NetLabels
	AIN8
	AIN8


	AIN9
	Pins
	M101-S20
	U104-5

	NetLabels
	AIN9
	AIN9


	AIN10
	Pins
	M101-S21
	U104-3

	NetLabels
	AIN10
	AIN10


	AIN11
	Pins
	M101-S18
	U108-5

	NetLabels
	AIN11
	AIN11


	AIN12
	Pins
	M101-S30
	U106-10

	NetLabels
	AIN12
	AIN12


	AIN13
	Pins
	M101-S16
	U108-10

	NetLabels
	AIN13
	AIN13


	AIN14
	Pins
	M101-S19
	U108-12

	NetLabels
	AIN14
	AIN14


	AIN15
	Pins
	M101-S22
	U106-3

	NetLabels
	AIN15
	AIN15


	AIN16
	Pins
	M101-S31
	U106-12

	NetLabels
	AIN16
	AIN16


	AIN17
	Pins
	M101-S17
	U108-3

	NetLabels
	AIN17
	AIN17


	AIN18
	Pins
	M101-S29
	U106-5

	NetLabels
	AIN18
	AIN18


	AIN19
	Pins
	M101-S15
	U107-10

	NetLabels
	AIN19
	AIN19


	AIN20
	Pins
	M101-S27
	U109-12

	NetLabels
	AIN20
	AIN20


	AIN21
	Pins
	M101-S25
	U109-5

	NetLabels
	AIN21
	AIN21


	AIN22
	Pins
	M101-S26
	U109-10

	NetLabels
	AIN22
	AIN22


	AIN23
	Pins
	M101-S24
	U109-3

	NetLabels
	AIN23
	AIN23


	AIN24
	Pins
	M101-S13
	U107-3

	NetLabels
	AIN24
	AIN24


	BOOT0
	Pins
	M101-N28
	R127-2
	U105-138

	NetLabels
	BOOT0
	BOOT0
	BOOT0


	BOOT1
	Pins
	R128-2
	R131-1
	U105-48

	NetLabels
	BOOT1
	BOOT1
	BOOT1


	CAN_RX
	Pins
	M101-N2
	U105-114

	NetLabels
	CAN_RX
	CAN_RX


	CAN_TX
	Pins
	M101-N3
	U105-115

	NetLabels
	CAN_TX
	CAN_TX


	D1
	Pins
	R125-5
	U105-65

	NetLabels
	D1
	D1


	D2
	Pins
	R125-6
	U105-66

	NetLabels
	D2
	D2


	D3
	Pins
	R125-7
	U105-67

	NetLabels
	D3
	D3


	D4
	Pins
	R125-8
	U105-68

	NetLabels
	D4
	D4


	D5
	Pins
	R115-5
	R115-6
	U105-49

	NetLabels
	D5
	D5


	DIN1
	Pins
	M101-S3
	R125-4

	NetLabels
	DIN1
	DIN1


	DIN2
	Pins
	M101-S4
	R125-3

	NetLabels
	DIN2
	DIN2


	DIN3
	Pins
	M101-S5
	R125-2

	NetLabels
	DIN3
	DIN3


	DIN4
	Pins
	M101-S6
	R125-1

	NetLabels
	DIN4
	DIN4


	DIN5
	Pins
	M101-S14
	U107-5

	NetLabels
	DIN5
	DIN5


	GND
	Pins
	C101-1
	C102-1
	C103-1
	C104-1
	C105-2
	C106-2
	C108-1
	C109-1
	C110-1
	C113-1
	C114-2
	C115-1
	C116-1
	C118-1
	C119-1
	C121-1
	C122-1
	C127-1
	C128-1
	C129-1
	C130-1
	C131-1
	C132-1
	C133-1
	C136-1
	C137-1
	C140-1
	D102-2
	J101-5
	J102-1
	M101-S2
	R102-1
	R127-1
	R128-1
	R129-5
	R129-6
	R129-7
	R129-8
	R130-5
	R130-6
	R130-7
	R130-8
	U101-2
	U103-2
	U105-16
	U105-38
	U105-51
	U105-61
	U105-83
	U105-94
	U105-107
	U105-120
	U105-130
	U111-2


	GNDA
	Pins
	C107-1
	C112-1
	C120-1
	C123-1
	C124-1
	C126-1
	C135-1
	C138-2
	C139-2
	J102-2
	M101-S32
	R101-2
	R101-3
	R107-2
	R107-3
	R108-2
	R108-3
	R109-2
	R109-3
	R110-2
	R110-3
	R111-2
	R111-3
	R112-2
	R112-3
	R113-2
	R113-3
	R115-2
	R115-3
	R117-2
	R117-3
	R118-2
	R118-3
	R126-2
	R126-3
	U102-11
	U104-11
	U105-31
	U106-11
	U107-11
	U108-11
	U109-11


	I2C_SCL
	Pins
	M101-N19
	R123-1
	U105-69

	NetLabels
	I2C_SCL
	I2C_SCL
	I2C_SCL


	I2C_SDA
	Pins
	M101-N18
	R122-1
	U105-70

	NetLabels
	I2C_SDA
	I2C_SDA
	I2C_SDA


	IGN1
	Pins
	M101-W1
	R130-1
	U105-7

	NetLabels
	IGN1
	IGN1
	IGN1


	IGN2
	Pins
	M101-W2
	R130-2
	U105-4

	NetLabels
	IGN2
	IGN2
	IGN2


	IGN3
	Pins
	M101-W3
	R130-3
	U105-3

	NetLabels
	IGN3
	IGN3
	IGN3


	IGN4
	Pins
	M101-W4
	R130-4
	U105-2

	NetLabels
	IGN4
	IGN4
	IGN4


	IGN5
	Pins
	M101-W5
	R129-1
	U105-1

	NetLabels
	IGN5
	IGN5
	IGN5


	IGN6
	Pins
	M101-W6
	R129-2
	U105-139

	NetLabels
	IGN6
	IGN6
	IGN6


	IGN7
	Pins
	M101-W7
	R129-3
	U105-140

	NetLabels
	IGN7
	IGN7
	IGN7


	IGN8
	Pins
	M101-W8
	R129-4
	U105-5

	NetLabels
	IGN8
	IGN8
	IGN8


	IO5
	Pins
	M101-N12
	U105-118

	NetLabels
	IO5
	IO5


	IO6
	Pins
	M101-N13
	U105-123

	NetLabels
	IO6
	IO6


	IO7
	Pins
	M101-N14
	U105-125

	NetLabels
	IO7
	IO7


	IO8
	Pins
	M101-N15
	U105-124

	NetLabels
	IO8
	IO8


	LED1
	Pins
	R116-2
	U105-56

	NetLabels
	LED1
	LED1


	LED2
	Pins
	R119-2
	U105-57

	NetLabels
	LED2
	LED2


	LED3
	Pins
	R120-2
	U105-58

	NetLabels
	LED3
	LED3


	LED4
	Pins
	R124-2
	U105-59

	NetLabels
	LED4
	LED4


	NetC114_1
	Pins
	C114-1
	U105-106


	NetC115_2
	Pins
	C115-2
	U105-8
	Y101-1


	NetC116_2
	Pins
	C116-2
	U105-9
	Y101-2


	NetC124_2
	Pins
	C124-2
	R114-2
	U105-32


	NetC131_2
	Pins
	C131-2
	U105-71


	NetC133_2
	Pins
	C133-2
	R133-1
	R134-1


	NetD102_6
	Pins
	D102-6


	NetD103_2
	Pins
	D103-2
	R116-1


	NetD104_2
	Pins
	D104-2
	R119-1


	NetD105_2
	Pins
	D105-2
	R120-1


	NetD106_2
	Pins
	D106-2
	R124-1


	NetR101_1
	Pins
	R101-1
	U102-1
	U102-2


	NetR101_4
	Pins
	R101-4
	U102-13
	U102-14


	NetR104_2
	Pins
	R104-2
	U105-134


	NetR107_1
	Pins
	R107-1
	U102-6
	U102-7


	NetR107_4
	Pins
	R107-4
	U102-8
	U102-9


	NetR108_1
	Pins
	R108-1
	U104-1
	U104-2


	NetR109_1
	Pins
	R109-1
	U104-8
	U104-9


	NetR110_1
	Pins
	R110-1
	U106-1
	U106-2


	NetR111_1
	Pins
	R111-1
	R132-2
	U107-1
	U107-2


	NetR111_4
	Pins
	R111-4
	U107-13
	U107-14


	NetR112_1
	Pins
	R112-1
	U106-8
	U106-9


	NetR113_1
	Pins
	R113-1
	U108-1
	U108-2


	NetR115_1
	Pins
	R115-1
	U107-8
	U107-9


	NetR115_4
	Pins
	R115-4
	U107-6
	U107-7


	NetR117_1
	Pins
	R117-1
	U108-8
	U108-9


	NetR118_1
	Pins
	R118-1
	U109-1
	U109-2


	NetR118_4
	Pins
	R118-4
	U109-13
	U109-14


	NetR126_1
	Pins
	R126-1
	U109-8
	U109-9


	NetR126_4
	Pins
	R126-4
	U109-6
	U109-7


	NetR133_2
	Pins
	R133-2
	U105-10


	NetR134_2
	Pins
	R134-2
	U105-11


	NetU105_12
	Pins
	U105-12


	NetU105_55
	Pins
	U105-55


	NetU105_63
	Pins
	U105-63


	NetU105_77
	Pins
	U105-77


	NetU105_132
	Pins
	U105-132


	NetY101_3
	Pins
	Y101-3


	NetY102_3
	Pins
	Y102-3


	nReset
	Pins
	J101-3
	M101-N24
	R121-2
	U105-25

	NetLabels
	nReset
	nReset
	nReset
	nReset


	OUT_INJ1
	Pins
	M101-E25
	U105-92

	NetLabels
	OUT_INJ1
	OUT_INJ1


	OUT_INJ2
	Pins
	M101-E26
	U105-93

	NetLabels
	OUT_INJ2
	OUT_INJ2


	OUT_INJ3
	Pins
	M101-E29
	U105-80

	NetLabels
	OUT_INJ3
	OUT_INJ3


	OUT_INJ4
	Pins
	M101-E30
	U105-79

	NetLabels
	OUT_INJ4
	OUT_INJ4


	OUT_INJ5
	Pins
	M101-E31
	U105-78

	NetLabels
	OUT_INJ5
	OUT_INJ5


	OUT_INJ6
	Pins
	M101-E32
	U105-50

	NetLabels
	OUT_INJ6
	OUT_INJ6


	OUT_INJ7
	Pins
	M101-E33
	U105-53

	NetLabels
	OUT_INJ7
	OUT_INJ7


	OUT_INJ8
	Pins
	M101-E34
	U105-54

	NetLabels
	OUT_INJ8
	OUT_INJ8


	OUT_IO1
	Pins
	M101-E8
	U105-117

	NetLabels
	OUT_IO1
	OUT_IO1


	OUT_IO2
	Pins
	M101-E12
	U105-101

	NetLabels
	OUT_IO2
	OUT_IO2


	OUT_IO3
	Pins
	M101-E6
	U105-129

	NetLabels
	OUT_IO3
	OUT_IO3


	OUT_IO4
	Pins
	M101-E23
	U105-90

	NetLabels
	OUT_IO4
	OUT_IO4


	OUT_IO5
	Pins
	M101-E7
	U105-116

	NetLabels
	OUT_IO5
	OUT_IO5


	OUT_IO6
	Pins
	M101-E9
	U105-126

	NetLabels
	OUT_IO6
	OUT_IO6


	OUT_IO7
	Pins
	M101-E21
	U105-88

	NetLabels
	OUT_IO7
	OUT_IO7


	OUT_IO8
	Pins
	M101-E22
	U105-89

	NetLabels
	OUT_IO8
	OUT_IO8


	OUT_IO9
	Pins
	M101-E11
	U105-128

	NetLabels
	OUT_IO9
	OUT_IO9


	OUT_IO10
	Pins
	M101-E10
	U105-127

	NetLabels
	OUT_IO10
	OUT_IO10


	OUT_IO11
	Pins
	M101-E20
	U105-87

	NetLabels
	OUT_IO11
	OUT_IO11


	OUT_IO12
	Pins
	M101-E13
	U105-100

	NetLabels
	OUT_IO12
	OUT_IO12


	OUT_IO13
	Pins
	M101-E24
	U105-91

	NetLabels
	OUT_IO13
	OUT_IO13


	OUT_PWM1
	Pins
	M101-E27
	U105-82

	NetLabels
	OUT_PWM1
	OUT_PWM1


	OUT_PWM2
	Pins
	M101-E14
	U105-96

	NetLabels
	OUT_PWM2
	OUT_PWM2


	OUT_PWM3
	Pins
	M101-E15
	U105-97

	NetLabels
	OUT_PWM3
	OUT_PWM3


	OUT_PWM4
	Pins
	M101-E16
	U105-98

	NetLabels
	OUT_PWM4
	OUT_PWM4


	OUT_PWM5
	Pins
	M101-E17
	U105-99

	NetLabels
	OUT_PWM5
	OUT_PWM5


	OUT_PWM6
	Pins
	M101-E18
	U105-85

	NetLabels
	OUT_PWM6
	OUT_PWM6


	OUT_PWM7
	Pins
	M101-E19
	U105-86

	NetLabels
	OUT_PWM7
	OUT_PWM7


	OUT_PWM8
	Pins
	M101-E28
	U105-81

	NetLabels
	OUT_PWM8
	OUT_PWM8


	R7_4
	Pins
	R108-4
	U104-6
	U104-7

	NetLabels
	R7_4
	R7_4


	R8_4
	Pins
	R109-4
	U104-13
	U104-14

	NetLabels
	R8_4
	R8_4


	R9_4
	Pins
	R110-4
	U106-6
	U106-7

	NetLabels
	R9_4
	R9_4


	R11_4
	Pins
	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


	SPI1_CS1
	Pins
	M101-E4
	U105-136

	NetLabels
	SPI1_CS1
	SPI1_CS1


	SPI1_CS2
	Pins
	M101-E5
	U105-137

	NetLabels
	SPI1_CS2
	SPI1_CS2


	SPI1_MISO
	Pins
	M101-E2
	R104-1

	NetLabels
	SPI1_MISO
	SPI1_MISO


	SPI1_MOSI
	Pins
	M101-E3
	R103-2
	U105-135

	NetLabels
	SPI1_MOSI
	SPI1_MOSI


	SPI1_SCK
	Pins
	M101-E1
	R105-2
	R106-1
	U105-133

	NetLabels
	SPI1_SCK
	SPI1_SCK
	SPI1_SCK


	SPI2_CS
	Pins
	M101-N23
	U105-73

	NetLabels
	SPI2_CS
	SPI2_CS


	SPI2_MISO
	Pins
	M101-N21
	U105-75

	NetLabels
	SPI2_MISO
	SPI2_MISO


	SPI2_MOSI
	Pins
	M101-N22
	U105-76

	NetLabels
	SPI2_MOSI
	SPI2_MOSI


	SPI2_SCK
	Pins
	M101-N20
	U105-74

	NetLabels
	SPI2_SCK
	SPI2_SCK


	SPI3_CS
	Pins
	M101-N8
	U105-110

	NetLabels
	SPI3_CS
	SPI3_CS


	SPI3_MISO
	Pins
	M101-N10
	U105-112

	NetLabels
	SPI3_MISO
	SPI3_MISO


	SPI3_MOSI
	Pins
	M101-N11
	U105-113

	NetLabels
	SPI3_MOSI
	SPI3_MOSI


	SPI3_SCK
	Pins
	M101-N9
	U105-111

	NetLabels
	SPI3_SCK
	SPI3_SCK


	SWCLK
	Pins
	J101-4
	M101-N25
	U105-109

	NetLabels
	SWCLK
	SWCLK
	SWCLK


	SWDIO
	Pins
	J101-2
	M101-N26
	U105-105

	NetLabels
	SWDIO
	SWDIO
	SWDIO


	SWO
	Pins
	J101-6
	M101-N27
	R106-2

	NetLabels
	SWO
	SWO
	SWO


	UART2_RX
	Pins
	M101-N7
	U105-122

	NetLabels
	UART2_RX
	UART2_RX


	UART2_TX
	Pins
	M101-N6
	U105-119

	NetLabels
	UART2_TX
	UART2_TX


	UART8_RX
	Pins
	M101-N5
	U105-141

	NetLabels
	UART8_RX
	UART8_RX


	UART8_TX
	Pins
	M101-N4
	U105-142

	NetLabels
	UART8_TX
	UART8_TX


	USBID
	Pins
	D102-4
	M101-N32
	U105-102

	NetLabels
	USBID
	USBID
	USBID


	USBM
	Pins
	D102-1
	M101-N31
	U105-103

	NetLabels
	USBM
	USBM
	USBM


	USBP
	Pins
	D102-3
	M101-N30
	U105-104

	NetLabels
	USBP
	USBP
	USBP


	V5A
	Pins
	C107-2
	C112-2
	C120-2
	C123-2
	C126-2
	C135-2
	C138-1
	C139-1
	F101-2
	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
	C113-2
	C118-2
	C119-2
	C121-2
	C122-2
	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
	U105-17
	U105-30
	U105-39
	U105-52
	U105-62
	U105-72
	U105-84
	U105-95
	U105-108
	U105-121
	U105-131
	U105-143
	U105-144


	V33A
	Pins
	C137-2
	R114-1
	U105-33
	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
	F101-1
	M101-S1
	M101-W9
	R103-1
	R105-1
	U101-1
	U103-3


	VIGN
	Pins
	M101-S7
	U105-41

	NetLabels
	VIGN
	VIGN


	X0
	Pins
	C132-2
	U105-23
	Y102-2

	NetLabels
	X0
	X0


	X1
	Pins
	C136-2
	U105-24
	Y102-1

	NetLabels
	X1
	X1





	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





	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






