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Tuning Basics for your MegaSquirt ECU

Important Note:

Adjustments made in MegaTune are only sent to the @&J
if you press the "TAB Button" on your keyboard after
making the change!! (This doesn't apply when tuninghe
maps in 3D mode)

In order to keep changes ensure you select BURN TO
ECU, this then sends the adjustments into the pernment
memory of the ECU!

| find the best method to make adjustments is to &r the
value then press the TAB Button, this ensures thegre
sent. If the change is OK click BURN TO ECU, check
has been sent by clicking FETCH FROM ECU. You'l
soon get the hang of it :0)

Basics to get Started

It is important to understand that if the enginesiot start or fire at all
then it is NOT the VE Table that needs tuning, an'tdgo off and
adjust that as yet. The ONLY fuel that goes in®ehgine during
cranking is set by th€ranking PW, so if it doesn't fire you will need
to look at theCranking. Once it fires and the RPM goes above approx
300RPM then the VE table is used by the ECU. Adasde of thumb
is if you need to open the accelerator during dranikfoot on throttle
a little) and then it starts you are adding too mfue| during cranking
as you are letting in more air to weaken the mixtuith your foot. So
reduce the Cranking PW time at the relevant terttinge If it doesn't
fire despite what you do with the throttle it wiltobably need more
fuel, only add a little at a time, 0.2mS increments

* Always check timing at cranking before getting tarried away with
fuel. If the sparks don't come at the right timertlhit won't start, so
check its firing with a strobe at approx. 10deg ETBuring cranking.
If it doesn't, fix that first by checking/adjustitige Trigger Angle in
Spark Settings twisting the dizzy, checking alignment of crardam
sensors, etc.

* Check that you have an RPM reading during crambkim the
MegaTune screen, it needs to be reasonably steadgraund 150-



300RPM, if you have no RPM reading then you hatregger
problem, the ECU is not seeing your hall sensdrRrsensor, etc. If
this is the case then you need to check your wioritpe VR or hall
sensor (the red cable in the screen wire is theakighe blue or black
is the grounddo NOT connect these togethetf using a VR sensor
you may have to adjust the potentiometers insideMB ECU, see
http://www.extraefi.co.uk/vr_setup.htfar instructions. If you have a
hall sensor it needs a 5V or 12V ignition supplyy will need to
check what type of sensor you have and see hoastwired in the
original setup.

e¢ |f using a VR sensor ensure it is wired up theect
way around, it does matter! If your not gettingcd
RPM read out despite altering the potentiometethén
ECU, try swapping the cables over from the VR senso
if your unsure which is the signal output..

» Check you get a PW reading on the MegaTune sctiisnshould be
wrougly the same as you've set in Cranking Settiig®u get a PW
of ZERO then you may have the throttle pot wiredwpng. The ECU
goes into Flood Clear Mode when youve got your ftaiton the
accelerator to clear a flooded condition, this nseaadds NO fuel.

« If the TPS is OK but you still get a PW of ZERIa&&h
check the setting foFPS for Flood Cleararen't set too
low in More Cranking Settings for MS1-Extra.

» ForMS2-Extra simply calibrate the throttle sensor by
going intoTools - Calibrate TPSwith the engine ECU
connected. Click o 6ET CURRENT for open then

full throttle and it will calibrate it for your TRS

« If you need to open the accelerator during cragkfoot on throttle a
little) and then it starts you are adding too mfue during cranking
as you are letting in more air to weaken the mixtwith your foot. So
reduce the Cranking PW time at the relevant terttinge

« If it doesn't fire despite what you do with thedttle it will probably
need more fuel, only add a little at a time, 0.2m®ements.

* Ensure the ECU still has power when crankings $een an ECU
wired up to the radio supply, this is usually s\wéd off during
cranking so the ECU has no power, obviously it wiler start like
this!! The dials in MegaTune will go blank "--" if the pemws lost to
the MS ECU.

It is a good idea to set tHeriming Pulseto ZERO whilst tuning, the
Priming Pulseadds a little amount of fuel to prime and bleeel th
injectors on power up. This can soon flood the eagvhilst you are
tuning as you will turn the ignition on and offat!l



If you are starting the engine for the first tichen it is recommended
to adjust the(REQ_FUEL (Engine Constants) to richen or lean the
engine until it is warm, an increase in REQ_FUHihens the mixture
across the whole map, a decrease in it leans thieimai(NOTE:

Press the TAB button and then press BURN TO ECU tforce

your settings into the ECU)We recommend using the REQ_FUEL
because you can then re-tune you VE table to kesdpsmooth for a
good starting point, if you adjusted the VE talold&éep it running then
the chances are your idle areas would be eithgrhigh or very low
compared to the rest of the map. Once you havertgme warm you
can set the REQ_FUEL back to the calculated oiraigalue, BUT
you then will need to reset your VE table to congage. (Basically the
REQ_FUEL increases/decreases fuel over the entig 80 when you
reset it you will need to change the VE table sogame amount of
fuel is added) To do this, ensure the ECU is podierebut engine is
not running. Remember what the REQ_FUEL valuersfreasonable
idle (in other words what the value ended up b&rhde you were
adjusting it to get it to run OK for the first tilnghen change the
REQ_FUEL back to where it shoulext go to the VE Table and
select TOOLS - VE Specific - Reset RegFuéland set th&€urrent
ReqFuel valueto the value you remembered from earlier and\teer
ReqFuel valueto the calculated or original value. When it agha to
burn select YES, this will then adjust the whole ¥Ble so you should
end up with a good smooth map to start tuning from.
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[v Re:set ReqFuel in Congtants?

Once you have the idle tuned when warm dont touabdin while the
engine is cold. Only adjust the Warmup Enrichmémtget a nice idle /
running engine when the engine is cold. This ennieht is basically
additional fueing thats added ontop of the fuel )&p Table) to
richen the mixture when the engine is cold. 100%ldeanean it uses
the fuel map, 110% means it adds 10% to the fu@l, mi&. So next
time you start it from cold get ready on the warnempichments page.




Please Note:

If you have lo-impedance injectors (less than 4 €hjn
after getting a good idle you need to adjust theVPW
duty cycle on the Constants Page in MegaTune do wnn
in 1% increments until you notice a change in idle
quality (be sure to hit the "send to ECU" buttonlea
time you change the value). This is the point witileet
current limit is too much and the injectors are In@inc
held fully open. Then move the value back up 3 - 5%
(for example, if the idle falters at 45%, then pua
number of 48% to 50%). Move on to adjusting thes im
threshold. Lower the time threshold by 0.1
milliseconds at a time until the idle quality débeates
Then increase it 0.3 ms.

Don't start driving until you have a good stabléeidt isn't very safe to drive
a car which won't idle. Adjust the fuel map once dingine is warm to get a
strong idle, you should use the Live Mapping thdxmipw to get a smooth
idle, it will probably be a little rich, don't woyrtoo much to start with. At idle
a small change in the VE value can change the medudot in some cases, so
take time to adjust this and give it time to react.

Tuning the VE Table Off-line

The MS will naturally datalog the inputs from TR®, Coolant Temp
and the Air temp sensor. It also datalogs the Pugse Width, Dwell,
Spark Advance, etc, etc, etc, there are in exde28 seperate streams
of data that MS1-Extra logs (MS2-Extra logs evemehonto a laptop
whilst it's running the datalogger.

To do this you need MegaTune running and séléet-- Datalogging
-- Recordor ALT-L

The default file name is a time/date stamp. OneesglectSAVE it

starts datalogging a file with all the above pararsebeing logged.
The bottom right corner of MegaTune shows LOGGIN@ghlghted
in black.



The file is saved in an xIs (excel) format. This ¢& opened in Excel if you
wish, but it's better to ugdegalLogViewer this is a superb program and can
help you tune your engine quickly. If usinf\ddeBand lambda sensor
andMS1-Extra, make sure you select the correct wideband sérmurthe

list in MegaLogViewer from the drop down menuGalculated Fields -
WideBand O2 AFRtab. If using a narrowband you don't need to @ th
you're using MS2-Extra then the ECU would have samtaictual AFR

rather than the voltage so no conversion is needed.




Once you have datalogged a gentle run in the célroper to the side
of the road and shut MegaTune down. Open MegalLogd&fi@and
open the datalog, it will be stored in
"c:/programfiles/megasquirt/carl/' Then selecOpen MSQand
select the msqg you were using at the time the lag mvade. You will
be able to see on the datalog where the engineumasng lean or
rich, etc, by moving the log around looking at @2 reading and
watching the highlighter move on the VE and Spatkds. This gives
you the points to adjust on the VE table. If younwia try theVE
Analyser, which is highly recommended, select it and sdReot
Analyser. Obviously if your using a wideband lambda theauhsswill
be far more accurate and you can then change tRetédgets in the
MSQ. If usin a narrow band the targets are a Iitdeder to get as the
sensor doesnt really give any information othentheh/lean of 14.7
AFR.

Before datalogging;

* Turn the Accel Enrichmentoff, by setting the
thresholds to an excessive amount, e.g. MAPdot
3000 or TPSdot to 20V/Sec in the Accel Wizard.
* Turn EGO CorrectionON when using
MegalLogViewer, seelERE for more on how to
set up the O2 correction (EGO).

» Ensure the engine is up to operating
temperature before logging, this ensures you only
tune the VE table and no additions are thrown
into the mix.

After you've run the analyser the VE table will baseveral red
numbers, these are the values that have been ehhgpdbe analyser.



Basically it looks at the AFR for the points of & table in the
datalog and decides how much to change them depgndithe
average value of the AFR in the datalog. ClickAmeept New Table
and thereXIT .

Save the ms(Save MSQ A3 and then close MegalLogViewer. Turn
the MS ECU back on and open the new msq file indMeme, Burn it
to the ECU and your ready for another dataloggags®n. It is highly
advisable to start at low loads and revs, do séi@gya and only move
on to next rpm range slowly when the changes becmadl in the
analyser.

Tuning the VE Table Live

Ensure the engine is up to operating temperatdmrdostarting tuning
the VE table so that there are no warmup enrichsnaedied to the
mix. Also turn the accel enrichments off by setting MAPdot to
3000KPa and TPSdot to 20V/S so that all your tumsrthe VE. |
always turn the EGO correction off so that theresarrection going
on, to do this got@asic Settings -- Exhaust Gas Settingad set the
Controller Step Sizeto ZERO. Now all your going to tune is the
table, the corrections can be turned on again tatee the table is
tuned.

A lambda sensor is critical to tune any engine ssgur a real
expert! A wideband lambda will make life so muclsieatoo.

Start by driving slowly, keeping load low and ergspeed low untill
your happy that all is OK then move upwards. Teetthre VE table

live there are a couple of options. The best wag isse the 3D display
(MegaTuneTuning -- VE Table) and drive to each cross point tuning
as you go, this will need a driver and a passehgerbreen blob is
where the engine is on the map and the crossRE&iD] is where you
are tuning, so use the arrow keys to go to thetpgiou want to tune.
Use the AFR gauge in the left side of the screese®what the
mixture is doing and increase or decrease the puihere the green
blob is to get the AFR correct. To increase theedtichen) press the
"Q" button to slowly increment it or the "E" buttém increase the
value by 5. Like wise the "W" button decreasesid &R" leans it off



by 5 in one go. By gradually driving and tuning he@nts you will
soon get a feel for what is needed. Its impossibtene all the points,
as its unlikely youll drive at light throttle at 80rpm, etc, so you will
have to estimate the table at some of the poirits.tdble should
slowly increase in value as you go up the KPa smatkalso increase
in value as the RPM increases, it may fall offlHig as you pass the
maximum torque point.

If you start off and you find your having to drastily change the
values then it may be better to pull over and ddhesentire table in
the same direction before going too far. So saywpohbiad to add 10-20
to the first few points, you will find the entireap will probably need
the same doing before you can fine tune it.

To do this pull over and close the 3D table dowr apen thé&/E
Table in Basic Setting -- Fuel VE Tablel

As the engine should have already been tuneddonod idle leave that
part alone for now. All we need to alter is thetpavhere you feel
were a long way, so if cruising at 2000RPM was lye@K but as
soon as you went up the load a little it went wyailk will need to
increase the table all the way across the rev rangenly above
crusing KPa. To do this move the mouse cursoregcstart of where
you want to alter (e.g. 100KPa - 600RPM) and ho&lleft mouse key
down, drag across the VE table and a box will apgeasition the box
so it is all the way across the RPM range abovethsing KPa.



Now we have the area to increase highlighted amokeappears in the
right corner which we can use to change the hipkgig area. In this
case we want to add say 20 to the area, so wemtgdr 20 in the box
and hit the "+" on the screen. Equally we couldréase it by 20 by

pressing the "-" or times it by say 1.05 or whatrewhe "=" would set
all the highlighted range to 20 in our example.

It is important to note that untill you "BURN TABLE " the
changes you make will be lost if you turn the MS EO off, so select
File -- Burn to ECU every so often or "ALT - B"



The AFR your looking for will be different for ea@mine, but as a
general rule of thumb 14.7 AFR is the most effitiexture and is
used for cruising, overrun can be a weak mixturteybu may
experience some poping through the exhaust if yotog lean. Max
power is usually produced at around 12.5-13 AFRylao engine may
need 11.5 to cool the valves, etc. | tend to ainl812.5AFR above
80KPa when tuning a NA engine.

Auto Tune

Auto-tune is a feature inside MegaTune that caclceur EGO
correction (O2 sensorand alter the fuel map. Itm&afound under
Tools in the Tuning VE Table section. Although mammpple have had
a lot of success with this feature and I'm surdllbve shot for saying
this, | don't think this is something you should g carried away
with as it can tend to create some pretty bad riags not used
correctly. | feel it's main purpose is to fine tumenap that is almost
there. The trouble I've found with it, is therétd way of knowing
whats been changed whilst you drive. It will onipé the area you are
driving at so the fuel map could end up being Yengpy due to the
tuning being altered where driven and no changeswhere. Looking
at the map you would never know what areas had bleanged so you
wouldn't know where to smooth off, etc. | recommetaying clear of
this unless you really know what your doing. Iitd an answer to
tuning by driving up and down the road running &wte.

Finalising your VE Table

Once youve done a few datalogs and run them thrtheghanaliser or
your done some live tuning, you will probably netibhe map has only
been tuned where you drive, so the low KPa area®@b+RPM
would not have been changed and some other argabava been
missed. This is because you dont drive there,dokéép the map
lookin good it is a good idea to look at it eveoreften during tuning
and smooth it out a little if theres large lumpsfarleaving small
numbers next to large ones. To do this simply leittker at the VE
Table in Basic Settings or in the 3D graph. If yook at the VE table
above, youll see a smooth increase in value aRfM increases and
as the KPa increases, this is how it should bgufhave anything like
below it may be that the values around the largebers need
increasing and that value may need decreaseingsasrobably
compensating for too small values around it.



In this example the numbers no longer increase Mith like they
should and theres a couple of large numbers nextitabers a lot
smaller, this isn't right. Start by smoothing dw¢ humbers around it
and re-tune those points, ensure your Accel enctisnare off, etc.
Don't be too worried by this, the example is amesre just to show
you what to look for.

Once the VE table looks good and the car is drikestart turning on
the EGO correction and Accel Enrichments. Starhsrihall amounts
of additional fuel, maybe at the bottom 0.2mS 8n@S -- 1.4mS and at
the top 1.8mS. It can be surprising how little fisesheeded for Accel
once the VE Table is tuned.
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