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Speeduino

young tuner crash course ;-)

Basic Speeduino parameters and tables description in TunerStudio

1. Engine Constans — basic engine control parameters, including injector flow rate

(Required Fuel).
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In stock car (trigger, injectors, ignition) there is no need to change anything from base map



2. Required Fuel, Injector characteristics.

. TunerStudio MS Lite! v3.1.08 - nb16 18 ( Speeduino 2023.10 ) EFI Simplified

File Options Data Logging Communications Tools Help

H

_ & Engine Constants % & (hicct y
‘}/ Settings b H &, Inj
= —I_ View Help l:!!iew Help |
<% Engine Constants o Vie &
] ¥ Calculate Required Fuel E Injector Characteristics

Injector Characteristi: A
“,:I m. — Required Fuel... 122 Injector Duty Limit() %0 El
& Trigger Setup 0 (ms)[12.2 Injector opening time
Hill IAT Density - - [

3 B Injector Open Time(ms) 1.0 |z|
Hill Barometric Correction B Control Algorithm MAP h : =
D Battery Voltage Correction Mode Open Time only |+
& Reset Control Squirts Per Enaina Cuelel [« .

Injector voltage correction

Gauge Limits Binje - il
Required Fuel Calculator

& IO Summary ;
@Eng Engine Displacement (1798 Units
& Programmable outputs B Nur
| Number of Cylinders |4 o CcIbD ®ce

Bine | ctor Flow 420
@ Nur r Ib/hr @ ccimin
Air-Fuel Ratio 14.7

BEng
Speeduino Bo Ok Cancel
Outputs WILL NOT work if incorrect board is selected 2 e I_‘\J'J:)Itage ‘l”
Board Layout |speeduino vo.4 -
1D Stoichiometric ratio(:1) 14.7 E Injector timing

B Injector Layout Sequential 3
@ Injector Pairing 143 8 244 q Oddfire Angles
0 MAP Sample method Event Average |v

1 MAP Sample switch point(RPM) 1500 E

4200
RPM (RPM)

L | | | |
nb16 18 Ready VE!

Having stock injectors there’s no need to change anything there.

If changing injectors use built-in calculator to find new RequiredFuel value. Later it may
be necessary to adjust other injectors parameters (voltage correction).



3. trigger setup — crankshaft (CKP) and camshaft (CMP) sensors configuration
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Note: This is the number of revolutions that will be skipped during
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having stock car the only parameter you should check and adjust is Trigger Angle using
timing light. Lock spark advance (Enable Fixed Timing ON menu Spark Settings) and
set value to have physical spark advance identical to written in maps

o




if swapping trigger wheel you have to change parameters here
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This number represents the angle ATDC when
tooth #1 passes the primary sensor.

3 Skip Revolutions(cycles) 0 E

Note: This is the number of revelutions that will be skipped during
cranking before the injectors and coils are fired
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) Secondary trigger edge RISING -

Level for 1st phase

© Missing Tooth Secondary type Single tooth cam |~

@ Trigger Filter

Re-sync every cycle

‘?l o Burn Close

(example of settings for 36-1 trigger wheel)
according to trigger installed set:
Primary base teeth (including missing ones) for instance 36
Missing Teeth count for instance 1

real crankshaft angle when 1st tooth comes near sensor Trigger Angle for instance -70.
This value depends on how trigger wheel in physically installed. First rough adjustment
can be done using protractor. Then start engine and fine tune this value using timing light
identically as with stock trigger (Enable Fixed Timing ON)

Note:

1. If changing only crankshaft trigger wheel and leaving stock camshaft its necessary to
switch from full sequential to semi sequential mode. (Injector Layout — Semi Sequential
menu Engine Constans, otherwise engine wont start.

2. In semi-sequential mode VVT control does not work in ClosedLoop mode, only
OpenLoop. Not optimal, so | dont recommend doing it for 1.8VVT engine



axes on tables VE, AFR/lambda, spark advance
horizontal — engine RPM

vertical — manifold absolute pressure — engine load
<100kPa vacuum: idle, partial load, cruising
approx 100KPa — atmospheric pressure — maximum for atmo engine
>100kPa boost

particular points on X i Y axes can be changed — click and write desired value. Can be
useful if you want to use higher rpoms for instance, more boost or need more precision in
particular MAP range

Every table (VE, AFR, Spark Advance) can have different X, Y axes point, but |
recommend all have the same for clarity




4. VE table (Volumetric Efficiency)
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Sequential fuel trim (5-8) P : 5.
[ Staged Injection 2 Top
Fuel Temp Correction T
RPM
3 Multiply VE value by MAP ratio Fixed -
Muiltiply by ratio of AFR to Target AFR
{2 Multiply by ratio of stoich AFR/target AFR (incorporate AFR) Yes b d

this table reflects how engine works in particular RPM/MAP ranges, together with intake
and exhaust, reflects how much fuel is delivered.

You have to adjust this map to fit your car. Do this to get measured AFR matchig Target
AFR in all areas

Every time if you change:

- intake

- exhaust

- camshaft

- porting

you should change this table

during adjustments of this table usually you should switch OFF 02 sensor correction
(AFR/02 — no correction)




5. target AFR table (Air To Fuel Ratio)
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together with VE table affects fueling.

You can also use Lambda Target table if you like Lambda more than AFR. Change in
Target Lambda table changes AFT table accordingly and vice-versa

Adjustment of this map can be useful at final stage of tuning to add or remove fuel in some
areas. (for instance leaning at cruise, more fuel with more boost or idle). Every time you
should adjust VE table to track your target AFR. When VE table perfectly tracks AFR target
but you need more or less fuel somewhere — then change Target AFR table



6. 02 sensor fueling correction
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Speeduino can control fueling using 02 sensor, you can choose following algorithms:

- simple. Usable on low load and if only stock narrowband is used. This algorithm is used
on preloaded maps. Works also with wideband sensor, just switch sensor type

- PID. More advanced algorithm, originally intended to use with wideband sensors. Needs
optimization of P | D values to get optimal results

- no correction. Often used during calibration



Spark Advance table
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This is spark advance in different engine work areas (RPM/load). This value can be
modified by:

- engine coolant temperature ECT (Cold Advance)

- intake air temperature (IAT retard)

- idle correction (IdleAdvance) if used

you should adjust this table to have optimal engine performance and safety.

before modification remember to adjust base timing —page 3/4




8. spark settings
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i@, Spark Settings

& Dwell settings View Help
Hil Dwell C Spark Setti
Dwell Map Ignition load source
Ml IAT Retard
Wil Cold Advance Spark output mode Wasted Spark
Il Rotary Ignition Cranking advance Angle(Deg)

10 Spark Outputs triggers

Locked timing
) Enabled Fixed/Locked timing
Fixed Angle(Deg)

Per tooth ignition events

This option is will generally improve accuracy on most compatible triggers
However if timing issues are encountered, please disable this

I Enable per tooth timing

I Dwell error correction

having stock spark system nothing has to be changed here

You should change Spark Output Mode if using 4 individual coils (COPs) working fully
sequential (connected to additional ignition outputs). Remember to set Dwell Settings,

Dwell Map according to coils you are using
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9. idle setting
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i
o
=

6]

dle temp(C) % Idle Control
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@ dle valve direction

l
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& Idle Up Settings
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there are few modes of idle control. On preloaded maps there is PWM open + closed
loop used, in most cases works pretty good.

PWM open-loop mode gives better stability in some cases even with non optimal spark
and fueling, at the expense of worse idle stability versus load. Can be useful in heavily

modded cars. Adjust PWM duty cycle to suit your car.

modes: none, on/off, Stepper (open loop, closed loop, open+closed loop) are not used in
MX5’s
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Idle Advance
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Hil Warmup Enrichment
Hil Afterstart Enrichment (ASE)

& Idle Control

Hil Idle - RPM targets
Hil Idle - PWM Duty Cycle
Hill Idle - PWM Cranking Duty Cycle
I ;

< |dle Up Settings

Hil Idle Advance Settings

&

View Help

Idle Advance Settings
B dle advance mode Added

Idle Advance Idle RPM Targets

B dle detect mode TPS

@ Delay before idle control starts (s) 0.0
Active Below RPM(rpm)
Active Below TPS(%)
Active Below VSS(km/h)
D Activate after(S)

@oa oose<dll
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Advance | 7 Motor 1600 1500 1350 1250 1150 | 1100
RPM Delta i z ? Coolant Temperature 0 o | 15 | 30 | a5 [ 65 | 15 | 90 | 105

B ¢ e

Idle Advance is additional method of idle control working in parallel with idle valve control.
Uses changing spark advance has much lower control range but its fast and precise

Close ‘

using this method:
- dont set Spark Advance around idle too high. | recommend to be near stock 10 deg

- it may be necessary to fine tune Idle RPM targets vs ECT table and Advance/RPM
delta table to better suit you cars needs
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10. RevLimiter
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Hil Flex Fuel il Rev Limiters Soft limiter mode |J

¥l VE Table &, Boost Cut Soft limit timing(deg)

I Spark Table Hil Oil Pressure
Il AFR Target Table . AFR Protection
I Lambda Target Table

i
i

Soft limit max time(s) =

Hard limiter mode
) Fixed Rev limit(rpm) 7000 E

Coolant Based Rev Limit

Second fuel Table

™ Second spark Table

7 sequential fuel trim (1-4)

Sequential fuel trim (5-8)

I Staged Injection

Fuel Temp Correction

Limit [3000 |4000 |s000 7000  [7000  [5500 |

Coolant [ 400 [0 |40 80 [t 20 |

| | L.

‘ Close ‘

on preloaded map Rev Limiter is set at stock 7000rpm. You can change this value. |
recommend raising this carefully. Too high RPMs can destroy your engine immediately or
drastically lower its life span.

Its possible to chave RPM limiter based on collant value (Hard Limiter Mode — coolant
based). This gives you additional safety.
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Calibration process basics

1. first verify all sensor IAT, ECT, AFR, TPS, MAP, Baro calibration and Spark
Advance.

2. (ony if using idle PWM open-loop mode) roughly set Idle rpm

3. calibrate when engine is warm, in as stable conditions as possible. | recommend to
find low traffic road, avoid stop and go, and changing load/RPM as smooth as
possible to get accurate results.

4. Optimize startup and warming up after calibrating fueling and spark advance

Log parameters to file (TunerStudio —> Data Logging — Start Logging — choose filename
— Save). To stop Logging (—Data Logging -> Stop)

for log analysis | recommend MegalogViever HD (registered), especially histogram
function

MegalogViewer HD 4.5.05 - 2023-09-04_13.00.17 16 seria.mig - X
File Search View Options Calculated Fields Log Info Help
Log Viewer Ignition Log Viewer Scatter Plots Histogram / Table Generator

Hislugramview.satings i ~ RPM vs. MAPVS.(AFR- ) .;)alaFillers
Axis Fieslz\s’Ed e e eew E— m On Filter Name
X Axis: RPM v 120.00| 19.68 | 19.68 © |AFR Out of range
¥ Asis: MAP - 100.00 @86 19.60 | 11.48 | 11.50 | 11.03 1096 11.02 | 1149 | 11.81 12.01 A
ZAds{AR. : = 90.00 | 19.40 | 18.10 12,07 | 1181 | 12.07 11.33 11.23 1158] 11.86 12.11 12.55 | 12.53 || Chene

i el (Optona) 86.00 | 19.39 | 17.76 | 1534 12411329 | 1171 1202|1218 1234 1240 1351 | 13.05 e ke

80.00 | 19.12 | 16.93 | 1554 13.39 | 12.78 | 1231 | 1308 1251 12.84 1291|1228 | 1251 | 12.86 |

XDigis: [0 . 76.00 | 18.25 | 17.23 | 1586 12.89 | 12.92 1223 | 1298 1351 14.14 | 1345 1305 1307 | 1336 | 13.39
¥ Digis: 2 - 70.00 | 17.95 | 1646 | 17.44 14.73 [ 1367 | 1328 | 14.03 | 1468 1396 14.04 1357 | 1397 | 13.09 | 1364
52:9"5_:2_ Y 1/ 66.00 | 17.94 [17.11 [17.40 14.99 | 13.84 | 13.65 14.72 | 14.64 14.47 | 14.52 | 1501 | 14.24 | 14.11 | 13.80
e 716000 17.82 | 17.86 [ 17.44 | 14.74 | 1444 [1439 1472 1449|1504 | 17.72 | 17.41 | 1460 | 1366 | 12.00
[t6 e 56.00 | 17.90 | 15.82 [16.13| 14.48 | 1362 1387 1563 15.10 15.80  16.13 | 17.80 | 15.55 | 14.13 | 12.00

. Res‘z_”ab'e 50.00 | 17.53 | 14.50 | 16.12  14.71 | 1447 1383  15.93 | 16.29 | 14.89 | 15.71 | 15.90 | 14.85  14.71
e i | | [4600)| 17.76 | 14.99 | 15.20 |8 11440 | 15.24 | 15.16 | 14.13 | 14.83 | 1531 | 14.59 | 14.30
Color MinfAsta Color MinfAto 4000 | 15.98 | 13.32 | 1481 1489 1406 1293 1445 1501|1513 |19.59 | 19.28
Welgited Averages (Default) 36.00 | 15.14 1666 1407 12.85| 1384|1540 17.33 16.84 | 1745 | 11.70
1 00 @ 30.00 | 15.65 1410 1437 | 1513 1345 | 1585 17.66 | 1666 | 12.89 | 11.70
| ] 20.00 | 15.60 | 12.61 | 11.59 1339 13.80 1364 14.00 | 14.35 | 14.18 | 13.42
T L, 500 | 800 1200 | 1600 | 2000 | 2500 | 3000 3500 4000 4500 5000 5500 | 6000 | €500 | 7000 | 7500

| nadad T bk RPM

L Wyszukaj

darker fields show more data in this area = more reliable. Dark green are most reliable,
light green less reliable, yellow and white not reliable that should not to be taken into
account.

General rule: Adjust VE to have masured AFR as close as possible to target AFR/lambda

AFR table is roughly set on preloaded maps, there is no need to change it at the
beginning. Just adjust VE table
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To have all engine areas properly adjusted you need Wideband 02 sensor, like
LSU4.9 with controller.

Using stock narrowband 02 sensor you can only set AFR 14.7

general rules:
1. if changing intake, exhaust, camshafts, vvt settings etc -> adjust VE table

2. if changing injectors try not to touch VE table at first but change required fuel
and other injector parameters (if needed) to get AFR/lambda values you had
before on stock injectors. Some fine tuning of VE table can be necessary

fueling is also affected by:

- cranking, afterstart ASE, warmup WUE corrections

- Baro correction

- IAT density correction

- acceleration enrichment / DFCO (fuel cut on deceleration)
- AFR/02 adjustment , if enabled

thats why you should take logging and adjustment with warm engine, as stable conditions
as possible, and usually switching OFF 02 sensor adjustment

Spark / Ignition Advance table

adjust this table to get optimal performance. Remember to monitor knock events using
det-cans or knock monitor. | recommend use at least 2-3 degrees margin before knock
occurs

| recommend to watch Throttlebuddies: Speeduino ECU Tuning Guide | Part 13: Street
Ignition Tuning with Det-Cans

https://www.youtube.com/watch?v=wLVPjWp7OPM&t=411s
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cranking and warmup optimization
should be done after VE table and Spark Advance calibration

Spark Advance during cranking usually uses Fix Cranking Timing with trigger option. If
disabled you can use different advance but its not recommended for stock MX5 triggers

other parameters affecting cranking:
settings—trigger settings—skip revolution(cycles) number of skipped cycles before
injectors will be fired during (0 shortest)
startup/idle—cranking—injectors priming delay
startup/idle—PWM cranking duty cycle idle valve value during cranking and while after
fueling:
» takes point MAP =100, RPM min (500) in VE table
* during cranking Cranking Enrichment (startup/idle—cranking) and Warmup

Enrichment (startup/idle—>warmup WUE) enrichments are used

* while after startup Afterstart Enrichment (startup/idle—Afterstart ASE) is also
used

recommended optimization order
VE table — Warmup Enrichment — Cranking Enrichment — Afterstart Enrichment
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Warmup Enrichment
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5 ) Settings ~ Tuning H Spark | agtartup!ldle
|| Gauge Cluster | Tuning & Dyno Views | Graphing & Logging | Diagnostics & High Speed Logg| Ml Cranking Settings

@ Hil Priming Pulsewidth

. il Warmup Enrichment
Mow Help | Hil Afterstart Enrichment (ASE)
Warmup Enrichment (WUE) - Percent Multiplier =

T " Al <. Idle Control
! Warmup Enrichment (WUE) Curve

Hil Idle - RPM targets
Hil Idle - PWM Duty Cycle
Kl Idle - PWM Cranking Duty Cycle

Do, Coolant Temp 80

100

<% Idle Up Settings

Hil Idle Advance Settings

Coolant WUE %
40 160

3

Coolant (C)

additional enrichment during warmup, switches off when ECT reaches 80 deg C. Its
roughly set-up, some fine tune may be needed to have engine running stable during whole
warmup
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Cranking Enrichment
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|

E i Cranking Settings

l/ Gauge Cluste|
Cranking Settings

B Flood Clear level(%)

"o
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Fuel Modifier _
Coolant |

Cranking Timing

@ Cranking RPM (Max)(rpm)
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B Injectors priming delay(S)
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Values are specified as modifiers to the normal fuelling. Eg 100% = No change
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fuel enrichment during during cranking

while after engine start (Cranking Enrichment Taper Time) it gradually switches off and
comes to Afterstart Enrichment

roughly set, some fine tuning may help
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Afterstart Enrichment
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Duration (s)

How long time the After Start Enrichment is applied in seconds.

Usually this is varies from 1-2s when engine is hot up to 20s on a cold engine
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tables or enrichment used after Cranking Enrichment Taper Time.

Two tables. First is percentage of enrichment, second time of enrichment. Both ECT
related

roughly set. If you have problems with engine hesitation or stall shortly after cranking
(2...10 sec) you should change them to have transition as smooth as posiible
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7 additional knowledge sources:

High Performance Academy https://www.hpacademy.com/
https://www.youtube.com/@hpa101

Driving4Answers  https://www.youtube.com/@d4a — boost school

Throttle Buddies (Youtube) https://www.youtube.com/@throttlebuddies6356 — Speeduino
Tuning Guide

Haltech Support Knowledge Base https://support.haltech.com/portal/en/kb/articles/how-
ecus-work

https://www.megamanual.com/begintuning.htm#works
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