i1 I
5 I ] I 10 [
| = I 5 I 7 |
I 4
. | vl i M12 +5Ve— YL fys S1 CAN-
+5V Module—wbo—-0.3 v2 GiL 52 CAN+
Dt sy CAN_VIO xg v C:zf‘é‘f L
P2B _ CAN_RX CAN_
6ND —E8—Lsu_n L E1
11 o 2 WBO_H- ES 1y H+ CAN_TX |—W4 VS | cAN_TX GNDIELy
USB_B_Mini 2P0 P8 WBO_R_Trim E4 |\ 'SU Rtrim . GND
VBUS‘L& 20:30 2N PO EGR Solenoid Outputs WBO_Ip £3 LSU_lp v33_out Ws 2 M8 Module-can-0.1
PIEL N P10 WBO_Vs/Ip £2 | oy vm SWCLK ¥
D+ 3 USB+ 2422 P15 IN_MAF WBO_Vs EL iy un swoio 48— oo 2t | 1o
- 2 USB- 36 OUT_TACH - w5 8 L | Conn_01x06
o o D222 2L CRANK GND LCH PN nReset [
=z |pdh 2k-28 IN_ L
a5 Ppey 35 w6
- 2 sd=YCCLipy1_up1
227 1 5 i5vas IN_CAM TER e
PITRL IN_02S3 GND1 P e e
.26 RAW AL \Accelerometer i
GND 26 IN_KNOCK_| JVCC2| oy up2 ! +3V3 !
J5 2F-33 IN_CLT X 2 lepin I LIS2DW12TR i
USB_B 225 IN_VSS 3=5ND2| o111t powWN2 ! !
’e’ — SCL/SPC  Vdd
@ vBus{LYBUS 2024 INAFR vo L 3lsa0/500 Vdd_iofto i
2¢ IN_IAT S ¢—5onn VCC 22— 15V_IGN M3B M3A : 41spa/sD c3 |
>, 3 USB+ 5p31 IN_PRESSURE o M2 V33 Y +3V3_IGN Module—mcul44—0.6 Mudute—mcui%f?dﬁ crlcck ' 2|2 nelBx 100n —l— |
2 L p-{2USB= n2 Module-ign8-0.1 ve IGN1 Wi lqy7 6N SPI1_SCK E; EXT_SPI-MISO i GND |
£z OUTIGNL S8 g7 6N1 IGNL | — 1GN2 W2 | g7 i6N2 sPi1_MisO - Tepi MoSI HEE ¥ I RES|L !
wo OUTIGN2 57 16N2 ¥ W3 | e E3 EXT_SPL " 1 6 i
] P2C 3 OUT_IGN2 V6 IGN3 OUT_IGN3 S MO T ePI CS [ 11N 5 GND !
m@ OUT_INJ4 165 OUT_IGN S6__{ouT_IGN3 IGN3 — 2 1GNG W | g1 1oNG SPI1_CS1 EXT SPLCeD H G<N7D I
GND OUT_INJ3 P25 QUT_IGN4 S5 _{ouT_IoN4 IGN4 Vi IGN5 WS {57 16NS spi1_cs2{-E3 =AoPEoZ L e H
OUT_INJ2 P29 OUTIGNS st 1qy1i6ns IGNS — 1GN6 L T TS I S ——— ME T 5vs
2 OUT_INJL 20 OUTIGN6  s3 |57 oN6 IGN6 1GN7 W7 | quTienT
—1 VBUS 0UT_02H2 Eﬁ QUTIGN7 52 lqyr_i6N7 IGN7 Y2 1N W8 | 0T 1ong Vi
2 UsSB- = s OUTIGN8 51 |01 icns IGNg YL - sp12_ sck [N zg-afgo x7 SD_SCK V33
3 USB+ - ™ N - SD_MISO
P52 OUT_BOOST EGR_BOOST wok N SPI2_MISO |
D2 IN_EGR_BOOST QTN OUT_INJ1 AT os N2 spi2_Mosi [ N22 zg_hcdgs xf: LIS 4
O OUTINJZ_ 516107 N)2 N2 2802 E25| o1 iNJ1 spi2_csph23 5D SD_CS GND I~
Conn_01x05_Male P53 ouT_VICS QUTINSS 517 OUT_INJ3 W w19 INJ4 E26 | g1 INJ2 GND v
= OUT_INJ4 w7 INJ4 - GND
For EU NB1 T OUT_INJ4 W WT IR
2p59 | R19 ar OUo_c\)lsr W10 ouT_iNJs INJSH17 B00ST OUT_INJ4 N9 Module—sd—0.1  GND
O I B L2V RAM o1 OUT_PUMP_RELAY ouT_B OUT_INJ6 N6 e IoLE E31] Gyt INJ5 SPI3_SCK =13
3NLM@ For U . OUT_IDLE OUTIDLE  w12|4;7 n)7 N7 e Vics £32] ou1 N6 SpI3_MISO VL0
T ~ OUTVICS w11l o1 n)p INJ8 ‘ «E33 | ouT INg7 SPI3_MOSI %x
g52 |3t P19 o lw2g  PPL 41ouT_INJ8 sPi3_cs N8 +5V M13
3 b | 3K P55 IN_0252 = & 2 OUTALTERNATOR W6 |7 ppy P P2 Py
3,56 3) R2t IN_CLUTCH a E @ Q OUT_TACH OUT_PP2 PP2 _ZL% E271 ouT_PwM1 V5 canL 5L CAN-—
|43 | 31 Rug OUT_IGN2 i a7 o o E14] quT pwM2 s2 CAN+
35 [ 3H ey p— OUTIGNL =R 2 o1 OUT_SOLENOID.AL S | 1 o0\ enoip AL SOLENOID_AL 333 E15] 001 puns CANLVIOINL g:x-\é'f Y2 fcan_vio CANH
‘36 42 | 36 ru7F— ~ 5 P11 OUT_SOLENOID_A2 2 {411 50 ENOID_A2 SOLENOID_A2 W OUT_PWM4 CAN_RX : AT v CAN_RX .
34— D GNDA IN_TPS e g P13 °”T-S°LE"°:3'S§ 4 | GUT_SOLENOID_B1 SOLENOID B 1 e N oI B2 7] ouT PwMs CAN_TX = CAN_TX —LL‘;
3 bl Y IN_MAP 5y & J P14 OUT_SOLENOID_ OUT_SOLENOID_B2 SOLENOID_B2 IDLE_E18] 01 pwme Nig EXT_I2C_SDA GND
3p23 | 30 Resgg, No N S PPLE1914y7 pwmMy 12C DA BT T2c_SCL Module—can—0.1
40 3¢ D GNDA SFT & + ECF_RELAY E28147_pwM8 12c_sCLNES =2 =emmonn
i) 2 S w21 | i
. B Sy A OUT_ECF_RELAY 58 |\ ous LOWL | AN RELAY
39 GND b OUT_AC_FANRELAY w1 | o 1o/s LOV2 _FAN_ 1
. z o ouT_| W 02H ouT_I01 NS
g OuT 0 7 1 QUT_LOW3_DUAL LOWS_DUAL =~ 02H2 107 _E12{qy7 02 UARTL_RX |2
178780-1 b OUT_02H2 w4 OUT_LOW4_DUAL LOW4_DUAL Wi MAIN E6 1oyt 103 UARTL_TX N4 5¢
P2A IN_NEUTRAL . P17 OUT-L°W5—DUAE W13} ouT_LOWS_MAIN LOWS_MAIN - CE b 1012 E23)07 04 N7 UART_EXT_RX
22— v R28 QUT_02H OUT_CHECK_ENGINE W3 |11 | o6 _ploDE LOW6_DIODE [OW7 HIGHL 7 [y UART2_RX [NZ_ UART_EXT_RX
v OUT_LOW7_PULLUP LOW7_HIGH1 | ¥ = =2 N6 UART_EXT_TX
plEE_U--—_L OUT_LOW7_PULLUP _ w37 AC_RELAY OUT_I06 UART2_TX
P56 OUT_AC_RELAY OUT_AC_RELAY OUT_LOWB_PULLUP LRI e PUMP '—_uL 0UT_I07 USB+
OUT_ECF RELAY 1 OUT_PUMP_RELAY 410uT_Lowo 169 e LOW10 CE _E2210y7 08 USB1P Ngo UeBo
OUT_ALT_WARNING P20 OUT_LOW10 w2 |7 gw1o L0VAL0) e 02H2 €111 100 USBM : 1
INAC_SW %S00 oyT Low11 Low11 _EW X ALT_WARN 0UT_I010 usaimfzx vBUS M7
RZ3— OUT_ALTERNATOR =13 out_Low12 Low12 4;:.,.':;252_0_ AL IEE VBUS
Py ouT_Io12 N5 N1
)—ﬁ;'l:% P22 OUT_HIGH1 W8 15T HIGHL z ol pe 1013 E24 OUT_I013 sweLK HN25 m SWCLK VS =m—>45v
100n OUT_HIGH2 S9 1 QUT_HIGH2 o i - swplo |N26 SwDIO N
P23 =2 — i Swo 27 N3 swo Va3 M2 v
M5C
Not OEM GND SUTAC T E:FA; Module—output—0.3 Module—output—0.3 NRESET N6 | o . GND
— MSA
Module—output—0.3 GND
IN_STEERING W5 Module-stlink—0.1
IN_BRAKE +12V_RAW «S111y45 Raw VI2P > 4+12V_PROT
OUT_CHECK_ENGINE o (TR
s s2
10 Not OEM i B Button_SPST
C1) - HE S Uy IN_VIGN . GND utton_
1e2 1€ L b M3C T
ng—E o ivra GND
15_]&] i/? Riz ﬁzv PERM M1C MIA Module—mcu144-0.6 ¢l GND
1 — B Module—input—0.1 Module—input-0.1 CRANK N CRANK 100n
L S >+12vEm IN_CRANK IN_CRANK cRANK HY CAM IN_CAM
178780-1 IN_CAM IN_CAM CAM : VSS 4] \NTvss M3D GND
P2b F2 WBO.H IN_VSS IN_VSS vss +5V Module—mcul44-0.6 . s1 +3V3
+
g 261 4L 5T 1B - WBO_H- . TPS_ 517)\ 1ps Pl Reset[N24 N Button_SPST
70 4K 1 IN_TPS S10| 1\ Tps Tps L PPS N BOOTO
4K WBOp IN_PPS 4l N LA +5v_IGN <22 IGN_V5 S0E D2 BT1
14 )15 WBO_R_Trim o IN_PPS BES] N IAT IN_IAT - vBAT .
469 WBO_Vs J ::_?u INIAT c‘ﬂ N cur IN_CLT VR -1 I vBAT [NL7 z
74 WBO_Vs/I PX4_MAP = IN_CLT W BATTERY_CR2032
z.H% s /Ip M 7oUTlL IN_MAP3 " AR 516] \ ooe +3v3_ 16N < WL iGN _v33 o1 I EXT_I01 INGLLEBWS
N - XT_102
P v T NGV oUT_WIT GND |—2—J>GND +5VA IN_AFR 59 fiN_025 02s L TPS2 INL0252 Ve 02|13 EXTI02
IN_TPS2 N FoA<—333] 4 EXT_I03
o567 OUT_BOOST vee -2 = IN_0252 0252 enDAJ—532] DA 103 e los
upI2_ L IN_TEMP_OR_PPS2 Vi e N BRAKE N6 Bi’fﬁé IN_RES1 GND o LS X0
1,566 IN_DIGITAL V2 —2-x 100n N CTEERING IN_RES1 RES1 N STEE IN_RES2
4ptL V_EX 0 IN_ ! IN_RES2 RES2 |7 RES3 IN_RES3 GND
455 >eND o me IN_RES3 RES3 i
,,,,,,,,,,,,,,,,,,,,,,,,,,,, A MA IN_MAP1
T -
1787801 ! Bus bpes IN_MAF IN_MAP1 Map1 LY MAP2 IN_MAP2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4 | General purpose bus | IN_MAP IN_MAP2 map2 (N MAP3 INLMAP3
P T T LT T Tt T e TeTp e, Power ! : Ignition ! IN_MAP3 IN_MAP3 MAP3 N -
! oo Injection i PRESSURE Sty auys | .
! INAUXL e _____ Prototype areas |
! Module—pasers—0.2 b Ouputs ! IN_PRESSURE | v i AUXL N TEMP AT [ |
! ! ! Analog inputs (Se?sms) ! IN_TEMP_OR_PPS2 IN_AUX2 AUX2 : AC_SW TAGE ! N PROTO.AREA PROTO_AREA !
: M10 1oy v Discrete inputs ] +5VA IN_AC_SW IN_AUX3 AUX3 N8 EGR_BOOST 7|\ AUXE H Conn_02x12_0dd_Even - Z !
I +12V_RAW Module—power12-0.2 A v L5V [ VREFZ IN_EGR_BOQST IN_AUX4 AUX4 N7 - ! EXT_SPI_MISO 2 —— UART_EXT_TX 4 |
i VA2_RAW vig Yl e oo vz = ’ | = . SENSL N, | TEXTSPLSCK 4] |3 UART_EXTRX , 7 !
- _2* - “EXT SPI_MOSI ¢ | =
| +12V_PERM «— VY4 [y15 pErM VBAT Y ViGN ! o M9 IN_0252 IN_SENS1 SENSLE SENS2 IN_SENS2 i EXT_SPI_MOSI 6 | | EXT_I01 '
! ViGN Y5 VIGN _ | Module —knock—0.1 pu3 IN_SENS2 IN_SENS2 SENS2 |28 SENSS IN_SENS3 | Bsicsz ol 17 EXTI0Z !
! ! _SENS3 T NS4 = i EXT_I
__INVIGN _v3 | o IN IN_SENS3 SENS3 SE 4 R !
| TR 2 : e Pit IN.0253 54 ||\ ornen SENS BEEiE : >49_12 11 exiio4 PROTO_AREA PROTO_AREA !
1 1 = - H = =1
! ! KNOCK 4f | A 4 !
| e 2 : 3 INKNOCK 57 f\\ \ock knock [N e sy ey ! sl Jasextioc son 7 |
! [ | P4l IN_KNOCK_RAW W1 1iN_KNOCK OUT_KNOCK ~ ! EZ 147 ExT2C ScL 7 !
! i = M6 4 DIGITAL IN.D1 ! !
i GND | z INDIGITAL_v2 |\ our_ot (¥ CLUTCH 54 |, ™ ! .
! ' INCLUTCH V3 |\ 7, ouT_D2 |-~ 03 IN_D3 ! PROTO_AREA PROTO_AREA !
| ! 5 IN_NEUTRAL v4 |, "n% 0UT_D3 D4 IN_D& | 4 |
i e J MCP6002-xSN pas[— D4 ¥5 |\ oy ouT_D4 |-¥. - : 4 !
e e Sl S B e e I e e - I [ 7 7 |
TS TT T oo A VI oS o a0 |
[ m o T T oo oo D10 LEDs ! GND +5V—4L 1pyLL_p1 Vg ﬁ*w v +5VA R29 +5VAS | E !
: gl e = Ceoenss | =
! 4.7k AN ! e CPEO oD xoN *g P IS - ! 12V " * Warning! Remove R29 is you use ! | PROTO_AREA !
! ! N +5VAS o - | > TLs115 +5VAS B Lo 4 !
| < H i lﬂ_l Module—dinputh—0.1 GND Do - ST p b : :
| I ’—| 125 M1D r ] [
+ 1l INTPS 3| ! €22 !
: s ‘I:I‘ : C5 >y3c 10u i IN_TPS2 L Module—input-0.1 : EN 1u SL;ik : : :
| + | _ = 4 . |
! < —H ! 100n ; MCP6002-xSN <;S_ INPPS 5L | 15vac 28 p) | cRrANK PULL_MAP1 15 ! v 5l i) 22 o le " ! H
| | N ) IN_TEMP_OR_PPS2 6 | AL byl caM PULL_MAP2 GNDA 1 [CRU e 1
| 1 i N GNDAudioJack3_SwitchTR 5 8 ! L eE onoa ! I
: | I o PURes - : g‘ Protected 5V analog power supply for Sensors i
5.1 ' <; E |
1 D1 '
: R P LED- GREEN-0805 i GND GNDA GNDA PULLTPS PULL AUX1 (405 o GND o
- ! PULLLAUX2HE—Penoa LN
I y e e -4 GNDA PULL_PPS - e
i 13 T e e L e ETB driver U +5VA A5 by AT e e -
o D - T !
a2y proT < H é(]—d K >3V H i GND  GND  GND  GND  GND  GND  GN GN | +5VA<—J161py oot PULL_AUX4 T —> | 5ya | H
! ! | ! | +3.3V Baro pressure sensor!
' 1.6k ! ) | ! > > P H
1
i _H D2 i i us Bt 0 e 5 o 2 o 5 Dk 52 b ;5_1_; +12v_ETB [ +SVAeJ29-“ PULL_02S PU&?EE; J&%gsg: ' i !
i - I ! L6205PD © S O go go ge © =1 - - | GNDA PULL_02S2 PULL_ ! 6 + o+ !
| LED-GREEN-0805 ! ! S S = S “UTRUT A . L puL JZLD,. ! !
[ 'I -~ o PULL_SENS3[H24> | 5yp 0
! ‘%\ i : s v ° - '8 S N S i PULL_SENS4 4235 oD i 1oon Q_T Pull—ups inside MCU i
i —F 5 24 ij 2 ‘ 15433 | ! - vse ING14BWS 71 R f==z f==z 8==g ! GNDAG—L8 puLL_RES1 - ! ullups inside MCU L]
= Il ~ ~— < J3 1 a o 4 P 7 O R
: g‘ 2 750 : ! GNDe@3 qy RLO ° - - : +SVA PU&,EE;; PULL_KNOCK JZZ——{)GNDA ! GND 25 SDA/MQSI GND : ettt Board info ‘.
i & ! | GND aNDed vep ¢——| |——-——<10n [£00] - oNoad—HpuLL - : S sao/misoS EXTI2C.SCL b it FOR OFF ROAD PURPOSES ONLY !
! T Re,, ve. i ! sluGet iNnstasws\ o o GND GND GND I ! Ub SCL/SCLK = o3 This is not for applications with I
| - OUT_INJ4 | I SLUGe?2 vBOOT Lﬁ e | IN_PRESSURER11 680k N cNDA ! LPS25HB CS[e—>43.3v [T emissions or safety regulations .\ 1o pca_iogo |
' H  H b SLUGes I e T | 15 (AKA not for street use). This is i
! ' M"”Wﬁl -ETB " IN_MAF R4 1k GNDA ! % INT_DRDY [ ' ote for closed stages, track 1
| H  H ! | OUT_ETB- OUT1A o +ETB ! @E@‘Dﬁw ! ATy and equipment. '
" OUT_INJ3 H " ouT18 22 | I ‘j7 I http://rusefi.com/s/hellenNB1 !
| o " ! i M1B i GND N !
1 | ppeeeens e e/l
! R1 - I ! SENSEA ENA R9 ETB_EN +5V Module—input—0.1 ‘& Il
! w70, LEDQLUE-0603 {H P s ¢ p—{I000——— | Pez Voo o0cl £ S e
1
i T IGNL OUT_INJ2 | I [OUT_ETB+ 0UT2A IN1g L4 - | < e -
| e P o o L Feqitlus Sheet: 7
i i ! o cs =1 | * V5A N oA File: hellen64_NB1.kicad_sch
' ! | ! PULL_VSA GNDA -
1 T D4 ! | oND 23] senses ENE 6.8n Voo ! PULL_GNDA Title: hellen64 NB1 rp—
oo ¢ e0-guu-os03 OUT_INJL | gy | | R 5S4 rert Size: A2 | Date: 2022-03-17 FREWZ)
! L] A\ ! VREF2 VREF2 GND—LL‘|7 KiCad E.D.A. kicad (6.0.1) :
! 0UT_IGN2 , o 10 | L I
! ‘I:I' 1 T 8 I 9 [
! e = T 6 I !
N N .. T [ [
T I 2 I




