T ) 3 z 5 B 7 ]
g
CINIECTOR £ INDUCTLVE DRIVE CIRCULTS _ _ _ , il
I | 1>
. . injector drive 5 >y
ower regulatar ! in-pd_£5 B ncioct [ve_pouer_drive  tndoct (ve_pousr_ond | n -
12v battl CPL | === current _sense 12u_pouwer T
R ond o ! FresEMS_injector_drive sch !
= — v PE7 ecl
eeEMS_pouwer_rec | i injector drive 4 |
resHib-power-reg PK7 | JHId?INdiPEAA hdoct Lue_pouer_drve  tndoct Lue_pouer_gnd |
PKS | I current _sense 12v_pouwer
EE‘?‘ | fresEMs_injector_drive. seh :
PK2 ! ' injectar drive 3 !
PK1 I f‘”I‘ij Ndfm‘? induct Lue_power_dr ive  induct Lue_power_gnd !
PKD PBEY | ! ~LN current _sense 12u_pouer !
o pasq—{nd-pd b8 | FReeEFB_(n] ector_ariue sch |
I_IN_J7 ) )| ind_pd_| o ser ==
S VN PB4
. B30 ind_pd b3 I \nd o Lp Aoiecton drive 2 !
M7 PR2 ind_pd_b2 ! B L TN pinduct ive_power_drive  inductive_power_gnd !
(S PBid_ind_pd bl ! -INTP Geurrent sense 120_pouer :
PMS pBpy—-Nd-pd-bl i FresEM5_Tnjector_drive. sch i
PM4 R/ W |
PM3 ECLK } 4 og by Aoiecton drive o !
e L STRE i —‘”I Ao Pindoct tve_power_drive  tnductlve_pover_gnd I
PMZ DIRD | —= current _sense 12v_power T
PMa pPI1 | freeEMs_t ctor_drive.sch !
AN12 ANDB ! !
AN13 ANDO: | \nd_pd_b@ Aoiector drive A |
AN12 AN1D | -+ T g D Lnduct tve_power_drive  tnductive_pover_gnd |
ANLS AN11 : I current _sense 12v_pouwer ‘
| TrestMS_tnjector_drive. sch |
| |
| |
! EFuel pump |
I e D
AND 1 ! Jind-pd_a7 5TEa5EE s pouer_drive  induct Lue_pouer_gnd !
—TEME IN hangp ! LINJZ liconrent sense 12v_pouer :
T TrestM5_tn]jector_drive sch Voo
- R N J
!
|
! |
I znalog protect 1 i
"NIEMR It analog_sensor_vec analog_sensor_gnd thermistor input 1 |
[ analog_sensor_in analog_sensor_outl thoab analog_sensor_TEMP analog_sensor_gnd |
! freefM5_nput _protecton_an.sch - Measune_temp vref T
! ) . reel _ERermistor_resistor_tnput |
| znalag protect 2
= = |
e SRS e e |
! FreeEF5_TnpUt _protect ron_an . sch ____ Suref ]
| 5_therm{SEor_res (SEor_ApUE . sch
| amal?a protect 3 :
| anal og_sensor_uvcc
MAP_IN_1 E o = STog_sensor_one !
| s 3: omeor M mbient oS, 0 ‘
| D-tnput_protectt Treet 5 MAP_{RpUE . 5ch !
| amal?a protect 4 !
| £ g_sensor_vcc |
! M:Eamggjemnm 3: |
! FreeEM5_{nput _protect ton_. :
} analog protect 5 |
'\ NIpS_IN_1 I 1 ensor_vcc analog_sensor_gnd TIPS_input |
[ anal og_sensor_ in analog_sensor_out ﬂanalog,sensm‘,ﬂ:‘i EmalUg,sen;ar‘,gmd@'—< |
= & |
! FresErME_ mfut;pgmteut Ton_an . sch eSS TP TRt |
og_protec |
! BAT IN_1 sensor_ucc analog_sensor_gnd BAT_input |
il i ﬁ; | 4'(]3!73159 nsor_BAT analog-sensor_gndt |
| 12V_batl t
igniter 5 | freeEM5_BAT_ dit h
! %Ttwu,pmuer‘,lrujuttlve,dbive Tow_pouer_tnduct tue_gnd | digi_nratect 1 ree conetben. sen |
I 12V_bat — | RPM_IN_1 digt nsor_vcc digi_sensor_gnd RPM_input 1 |
| freeEMS_tign tion. sch } e digi_sensor_in digi_sensor_outl ﬂanalmg;zensm‘,ﬁpﬁﬂ analug,tensub,gndg—- |
5 = = 12v_battl
[ L L freeEM5_Tnput _protection_dig.sch T
[ ﬂ‘”dfd“‘* PN N e Tou_pouer_Lnduct tue_gnd ‘ P N Sv-red ‘
| —F - ! P! -t cive-gn | _ freeEM5_RPM_tnput . sch |
I 1aV_batd—— | digi_protect 2 !
i freeEM5_tgnition.sch | digl_sensor_ucc digi_sensor_gnd BPM_input @A |
| - . | dig nsor_in digi_sensor_outl analog_sensor_RPM analog_sensor_gnd |
inddr 3 P2 ‘ ‘ ‘ ‘ Ay £ protecton dig 5oh 2v-batt \
I ﬂTtww,\ijeh,xwwwjuttA\/Eujr‘wve Tow_power_tnduct ve_gnd i FreeEMs_Tnput _protect ton_dig. sch Su_red
! 12V_bat 1 SEFS == T
I FreeEFS gt Ton sch = | < TFREeEM5_RPM_TAPUE - SCh |
| |
A 5 |
! igniter 2 !
| %Ttw,pmwer‘,lmjutt Tve_drive Tow_power_tndoct tue_gnd } v o
! 12V_bat 1 !
| FresEMS_Tgn it on sch } |
e J
! nd_dr_t gooilecd I GENERAL CIRCUITS
| u"FTDW,DDWEP,KDdUEt tve_drive Tow_power_ tnduct tve_gnd :
| 12V_bat 1
| TrestM5_tgn Eon. sch !
|
| . igniter A t
| %Taw,paweb,mduat Tue_drive Tou_power_induct tue_gnd |
| 12V_batGd—— !
| FreeEMs_tgnitton < J\ diysfiorg
IGNITION CIRCUITS o Title: freetMs 1.0
Size: B | Date: 1 aug 2008 [Rev: A.@5
KiCad E.0.A ‘Sheetl 1/31
T ) 3 z 5 B T ]




2 4 S
Suref
analog_sensor_TEMP
Measure_tempD——
amalog,semsor‘,gmd‘/&\\ -
diyef L. org
Tibkle: freeEMS 1.0
Size: A Date: 1 aug 2008 ‘Qevl A. B35
KiCad E.D.A. ‘Sheet: 29/31
2 [ 4 S




2 4
12v_batth
"7
analog_sensor_RPM< @
R?
analog_sensor_gnd<
Sv_regb—mm—
LMIB15

vCcC NC

TIM_PULSE NC

GATE_OUT NC

INPUT_SEL NC I

REF_PULSE VR_IN

NC GND

RC_TIMMING NC

u?
pA1 uF
1
2
diyef i .org
Title: freeEMS 1.0
Size: A4 | Date: 1 aug 2008 [Rev: A.B5
KiCad E.D.A. ‘Sheet: 24/31
2 4 S




-
»
Ll

1N4ABB7

VPP SV DO seT

? o 120 battD

20V

-k
-
mis
_re
-
—{

gnd<

Starting from right and moving to the left we have in order
-- Power feed and ground from battery and/or block
-- Reverse polarity hook up protection diode
-- Snubhbing capacitor for that diode (diodes are electrically noisy when they switch aon and off)
-- Current limiting resistor (value yet to be calculated)
-- Zener over voltage clamping diode (uvoltage yet to be determined, bubt must be below the max voltage of the components following tb)
-- Snubbing capacitor for that diode (diodes are electrically noisy when they switch on and off)

-- Charge storage electrolytic polarised 25V 10B0UF capacitor (value may change, but 220 - 2200 (s around what we want)
-- High freguency tantalum 235V 10uF capacitor (35V unikts are expensive, as are 22ufF)
-- Ultra high freguency ceramic B. 1uF capacitor [larger units with similar freguency response would also be acceptable)

-- 5V LDO (low drop out) voltage regulator
-- Reverse voltage protection diode for the regulator in case of external capacitors discharging more guickly and/or to a lower level than

internal ones (snubbing not required as this will notbt happen when things are actually running)
-- High freguency tantalum 23V 10UF capacitor (353V units are expensive, as are 22uf)
-- Ultra high freguency ceramic B.1uF capacitor [larger units wikth similar freguency response would also be acceptable)

-- Power feed and ground for CPU core
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NOTES:
YOU CAN POPULATE DIFFERENT FEATRUES WITH THIS CIRCUIT
CURRENT SENSING ALLOWS YOU TO MEASURE WHEN THE INJECTOR IS ON VS OFF
THE SNUBBER DIODE TO DECREASE INDUCTIVE CURRENT SPIKES
IF YOU DON'T POPULATE THE SNUBBER FEATURE, THE MOSFET WILL DISAPATE ENERGY FROM THE INJECTOR
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